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Module No:

V's
--)

r

Module, Title:

-,BasicMathematics

Submodule
Approx. Time::

33 hours

Overall 015'

2.

3:

4.

5.

6.

7.

8.

9.
"10.

11.

Uie of pocket calculator_
Fractions
Percent
Statistics
Powers and Foots
Solving for one unknown

Flow rateslconversionof concentration to weight

Page. 1 , of .158

a .

Circumferences
Areas
Vol umes

Detention time

Upon completion of this module the learner should be able to'use the principles of
basic mathematics of addition, subtraction, multiplication and division of whole
numbers, fractions, and decimals as applied to water and wastewater treatment such
as the calculations of circumferences,--areass,

volume, storage capacity, ,detention
time, percentage, averages, unit efficiency, and the conversion of concentrationto weight.

instructional Aids:

.

1.c Handouts
2'. AV '(overhead ,transparanci)

.

Instructional Approa0h.;9.",

1. DisCussion , . A
2. 'Demonstrati

3.,*.Exercise

k-
References:

1. WorkboOk;''
of Env:'

a

ic Mathematjts
ervation

. College Arithmetic, 2nd Edition

. 'Study Aid WorktoOk, Mathematics
Cal i forni a Water,Pol 1 uti o nt

.:.

4

and i'4astewatet, Processing 'Calculations, N. Y. Dept.

/

, Layton, Wiley & Sons.
ti

for' Nastewater Treatment Plant' Operators,
rol AssocIation.

Class

1.- Read handout
Exercise problems

.3. -Evaluation
.
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Instructor Outline:
i

. Give handout of eACh
-Silbmodule tile.

. Allow suffic ent time for
exercises to be done. ----

. Give evalua ion problems.
.

.

1. 'Discuss/demonstrate ing the student
handout how-one calo lates using the basic
principles of mathefilatics of addition,,
subtraction, multiplicaticifi and division
of whole numbers, fractions-and decimals
as apOiedto water and wastewater treatmen
such. as the calculatiori of circumferences,

areas, voltimes,Aorage capacity, detention
'time, percentage, unit efficiency and the
conversion of concentration to weight,

.
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ApOrox. Time:

.1 hr.

Module-Title:

Basic-Matheniatics

Submodule Title:'

0orrYall
Topic:

It
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AMe41..44444.1.me.411411

Use of "Pocket" Calculatotk

Objectives:

.The learner will.demonstrate the ability, to use a

N

1. Adding. a\group ofnuntier'
2. Subtracting a group of nmbers

'3. Multiplying
gr

group of nutbers
Dividing a UD of numbers.

"pocket"-Calculator in:

-g

nstructionalAidi:

'Learn4r4 "pocket" calculator

.e Instructional Approach:

.

.!' Discussion
Demonstration

C

law

References: , . -

"Manufacturers instructions of learners "pocket" calculator

,..

Class As&ighments:

,
1. Given 10 exercise problems; to be solved i volvig 'simple arithmetic

caltulationS.

Given icy e;cercise problems involving a combinatio arithmetic calculation

5
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Instructor llotes:Q

4

Topic: ,

Ube of "Pocket; Calculator

Instructor Outline:- r.

1.,

2. Handout

exercise problems

3. jiandout

4

exercise problems

ler

A

4

Demonstrate how one use his calculator.,

;
. .

<-'

. .Provide simple problems involving-
.

a. Additi .

b. SubtrAtiqb
c. Multiplication.
d. Division !

Provide problems involVing 2 or more -ir
arithmetic steps of:., ,

e. Addition
tr. Subtraction
c. -Multiplication
d. Division

"

-

f
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USE OF POCKET CALCULATOR-

The important steps One. has to take in so''ing a mathematical problem using
a 'pocket calculator is to know how your calculator tunsctionS.

Take your calculator and make it,count by 2!.s tci

"2. lake -your Caleulator'and make it display. 2.4Q1 using the number.,? only.
Hint use the multipli,aation key.' ?..

Exercise, , .

1. Ho'cv.qnany of these addition problems ha a t esame a iswer.

t

e
.- .).,a b c

1 .' ,
. .

5755 145894 796193 0067 '6998
750 139354 .789453 13527 118

.,

2. How many of these. subtraction prObitms have the same answer.

. a. -
.

3776
1445.

b c .. d e f
,,

.
10026 '29954iiii . 2552 9655 '74590
7694 , 656' '. 221 7224 72259

3. How many of these mu] tiplicatibn p'roblems' have. the' same answer.
1

a b c d e* .*

82136 2180.6 10267'; 6128 41068-
....

x 12 .x'452 x .96 .' x t62''.. x 24
. . r *,

4. Find the answer to
. .

2

a. 642 x 318 x k.-= . ..

. i-. ,

t r. 12 x 12 x 12 =
. .. .,

.
, c. 124 x 72'x 6 =

. .- d ,.
...d. 65 x 5 x 11 x 785-=.

v -
5. How many of these di.vision .peoblems have -the, same answer:

.

r

a

1512 18424 272272 _

. e

46576 : 3500

-44

!45 t. 658
, 9724 ", 125

"'

7 "

.

9
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6.\ Find thg answer to

a. 6912 4 = 8 6 =:

b. -2257921- 28 i 36 =

C. 61248 116. = 44 t -8 t 2.5 =

7.
-

Without the use of a pencil or paper find the answer to:

4

a. 1120 x 77 =
50

b. 667589 x 15
.8.34.

a

c. 15.4 = 5

.8.34 x

d. 28;66 x 5
7:48 x .7 x 19

.1
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O
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Module' Title:

Basic Matherhati cs

L '

Approx,- Time:

15 -Min..

Objectives.:

Submodule Title:

Use of "Pocket" Calculator

EVALUATION
-

.o

The "learnera will der onstrate 'the ability to deterMine
of. 3' problems using the learners J'pocket" calculator

1. 162 - na +. 123 -.-110 - 0.82 + 6.5 - 17 +-4 =

4.55 x .05 x 1.9 x .00742 x 896543

. 35 x 35 x 8.5 x 3.14 x 7.48
. 2320 x 60

S

I

9

rectly- the arlswe.rs to 3 out
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EVALUATION
,

Instructor Outline:Instructor Notes:

'1., HandoUt

AriSwrs : "
1. 49.681

2.- 979;65839:

7569

Gii/e evaluation questions

r

1

.

II

go

1110......

'
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Module,

APprox. Time:
.

1 hr.,

Module Title:

Basi c Mathematics

Id
Submodule

-.Fractions

1;

O

Page '9 of 158

Topic:
. -

Similar Fractions

Objectives: '4 .rx

The learner will' demonstrate the ability to:,'

1. Add similar fraction
2. Subtrpct similar fraCtion )
3. Multiply similar fractioh
4. Di\ii0e similar fraCtion

Instructional Aidi:

Handout

AV.(ovgrhead transparency)

+1111.

IF

Instructiona) Approach:

Discussion"

Demonstration
Exercise

WIA

Refer nces: 1

Workbook, Basi c. Mathematics.
Of Env.' Conservation

Study Aid Workbook, Mathematic
Califotni Water Pollution Cont

Wastewater, Processing Calculations, N. Y. t.

for Wastewater Treatment. Plant Operators,

of Ass-ociatioh.
-

Class Asignments:

Give. 12 exercise problems to be solved.

I
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Module Uo:

InstiuctorNcites:

Topic:

Similar Fraction

In'strucior Outline:

N4ndout

/4 4.

5

/ a

r

t

=4
. ..-

1. similar fraction- ,.. ,
;el .. . : ''' .

2. Discop/demonstrate hot:, one adds:similar
fractions

3. Discuss/demonstratef;ow one subtracts similar

. . .,- I 1
,

fractions

4. Discuss/demonstrate ,how one munipl-ies
similar fractions . .

. .
-.. .

v,,

5. Di scuss/demonstrate' how one di vides similar
frictions

6. Give 12 exercise problems to be solved

.2

41.

0.

fi

t
90
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Common Fractions

A common fractioh is a number which is the divi)end,,called,the fraction's

numeritOr is divided by another number which is the diitisor called the

-fiaction's denominatot%

Example: 2 5 ='2 or 2/5

Similar Fractions

,.4

Are tracttr ;that have the same denominator

Example:. 6/7, 3/7% 1/7, 8/7
.

o

Addition:of, similar fractions.
4

In adding similar fraction& one hasto add tfte

the answer should retain the denominators

Example: 5/8 + 3/8 + 7/8 + 3 + 7 . 15
J '8 -li

Exercise:.

1. 14/72 + 43/72 + 61/72.+ 71/72 =

2. 1/9 + 8/9'..4 5/9 + 7/9 + 2/9 =

- . .

O

1/4 f 2/4 ,+ 3/4 =.

'Subtraction of similar fractions

/ 'In subfraCting'similar fractions.one.has to subtract the nuMerator,numbes,
.

Only$A)ut the answer should retain tht denominator.'
,t4

o

a

0 0

rator pqmbes,only,rlitiC

4

1. Ans.

2. Ans.

3' An;,

I P

13
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A
Exampl : 2/13.2 1/13= '4 --213- 1 = 1/13i

Exercise:

1. 129/2.88 - 4/288 - 95.5/2.88 =

2. 62/75 1/75 - 41/75 - .058/75 =

3. 5/7 - 4/7 ..00/7

Multiplication of. similar fractitifis"

Ans._

-Ans. .

3. Ans:

1

In multiplying simitir- fractions one has to multiply;a11 the numerator numbers

togethertand all the denominator numbers together.
.

Example: 2/7 x 4/7 =12 x 4 .= 8/49

Exercise:

1-, 11/30 x 4/30 x 7/30

2.'" .648/415 x 28/415 x 2/415 x 385/415 =

3. 3.825/4.55 x 6,5/4.55.x 1.874;55 =

Dividing similar fractions
31.

1. Ans,.

2. Ans.

r

,)
3. Ans.

In dividing similar* fractions one has to perform 3 ,distinct, operations.

1. The divisor fraction has to be inverted.
.

2. file divide sign (;) has to be changed to a multiPipation sign (x)4 .

3. Now (a) the numerator numbers are multiplied together (b) the denominator
i4

numbers are multiplied together.

Example: 2/7 5/7 or 2/7
5/7 .

2/7 x 7/5 = 2 x 7 = 14/35
7 x 5

N. -
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Module No: Module Title:

Basic Mathematics,

Submodule Title:

FractionsApprox. Time:

Topic:

i Dissimilar Fraction

Objectives:

The learner will demonstrate the ability to:

L. Add dissimilar fractions
2. Subtract dissimilar fractions
3. Multiply dissimilar fractions
4. Divide dissimilar fractions

lAtructionaL Aids:

Handout t

`Ay (overhead transparancA

I

.

Instru'cti'onal Approach:

Discussion

Demonstration
Exercise

a

References:.

Workbook, Basic Mathematics and W806water, Pi.ocess
/-

ng Calculations, N. Y. Dept.
,

of Env. Conservation *.
.

Study Aid Workbook,'Mathematics for Wasteiiater reatment Plant Operators,
California Water Pollutigon Control AssoCiation

Class Assignments:

Give '12 exercise. prpblems to be solved;

1 6
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Module UO! 4 ,Topic: ,

4
Dissimi le\Fr-actions

.
.

Intructor Rotes: knstructor Outline:
'N-

.,
. .

.,

Handout

I

,..

V

1. Define dissimilar fractions

'Discuss /demonstrate how .one adds dissimilar
'fractions

3... Discus's /demonstrate how one subtracts Z?

dissimilar' fract(ions .

Discuss/demonstrate how one multiplies
sfissipilar frattions

'
5. . Discuss/demonstrate how one divides-.

diSsimilar fractions

6. Give 12 exercise,problerk too` be solved.

1 7,
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Dissimilar Fractions

Page .16 :of 158.

1

Dissimilar Fractions are fractions that do not have the same denominator.
1

Example: 3/4, 7/9, 16/19, 148

The comMon. denominator.:

In adding or subtracting dissimilar fractions one has to c
. to similar fractions. This can be acconiplished by the lea

principle or. by the. common denominator, princiiple. The co
. principle is. the simple.svan-d will be discussed in this mo

dissimilar fractilks to similar fractions. IJ, .

a

1.1. Multiply'tbe4denominators together. the value o tained
denothinator for all the fractions (comp denom nator).

.

s 4

tinge the fractions
t common deno inator
on denomi nato
ule to conver

2. Divide the corrinon denominator by the denominat r 'of the
result multiply by the numerator. The result 'is the new

3: Divide new miiierator by common denominator to-fprm new
(4.

Example: 3/4 + q/9 =
.

. f a..Comm dendMinator isi
i b. -36.:. 4.= 9

-,

; .

1-- 9- x 3.= b--t )
r .

I. c. New fraction. is 27/36,.

d. . 367.; 9---= 4,

4 x 9 = 3, ,

6 x 4

e. New fractiol is 24/36,,

Therefore: 3/4'4. 6/9 = 27/36 4- 21/k

1- Addition of Dissimilar PractipnS.
I

.=

In adding of dis'sifnilar fractions one has to change the fractions to similar
qt., fractions and then add. the numerator numbers only, but the final answer should

_retain the cormon denominator.-

Example:_. 5/7 + 6113 = 65/91 + 42/91 = 107/91
."

is 'the new

raction and t
numerator.

raction.
4'

18



f.

Exercise:-

Page 17 of 158

1. 1/3 + 3/4 1. Ans.

2. 1/2 4; 5/8 + 9/10 =
2. Ans.

3. 4/39. + 1/3-f. 4/9 = 3. Ans.

'Subtraction of Dissimilar Fractions

Ih-subtracting dissimilar fractions me has to change the fracttons to similar
fractions, and then subtract the numerator numbers only, but the final answer
should - .retain the common denominator.

Example: 7/9 - 9/13 = 91/117 - 81/117 = 10/117.

Exercise:.

.1: 3/7 7 2/4,=

2r11/13- -3/8 - 2/25 =

`3.,7/7 - 2/3 - 1/4 =

-..

'Multiplication of Dissimilar. Fractions
, .

.,

In multiplying-dissimilar fractions one hasto multiply all.the numerator
numbers together and all the denominator numbers 4 er..1 44

f. Ans.

2:1 Ans.

3. Ap.

0

mPli: .3/4 x,2/3 = 6/12

rcjse:

., 9/50.X 25/36 =

6/15'x 25/48 x 91/100 =

3. ,12/25,x 59/144 x 830/2433-=

Dividing Dissimilar Fractions

2.; Ans.

3. Ans.

In dividing dissimilar fractibns one has to'pdrform 3 distinct operations:

1 'tile divisor fraction has to be ihverted.

. The divide sign (t) has to be chahged to a multipliai7G sign (x)
1'9
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. ,NOw:(a) the numerator,,numblers sare'multiplied together and (b) the
vdenominaton number's are multiplied together.

Example: .6/25 20/99

6/25 x 99/20

1. 5 7/8 *; 21/24 =

2. 11/20 =
.4 99/80

3. 3/4 f 5/4 =41/35

1

t

or 6/25 (di-vi,ded) Numerator
20/99- ,divisor Denominator

= 6x 99 = 594
,25 x 20 500

1

1. Ans.

2. Ans.

3. Ans.

ij

D



\

Module No:

Approx.

1/2 hr.

Objectives: '=

. Page .9 of '158i
.

Module Title:,

BasiC'kMathematics

Subm5dule Title:

Fraetions

Topic:

Mixed NuMbers:

.0411111=11111,

The learner will demonstrate the ability to change mixe0 numb
*cc fractions

- ..
Instructional Aids:

-Handout ."

AV (Overhpd iransparancy)

)
-

di'ssimi lay%

Instructional Apprciich:

Discussion
Demonstration
Exercise

ReferenieS: 4:

'Workbook., Basic MatheAatics
1

and4Wastewater, Processing Calculations,
y
N. Y. Dept.

. -

of Env. Conservation is
40000,

..::,.zt-',. 9 ,.

Study Aid .WorkbOOk, MatheMatics for Wastewater Treatmeni'Pla {Operators,

CalifOrnia,Waterycollution Control Association ..
._

1.'

Class Assignments:

Give.4 exercise OlcobleFils to be so1'ved.

21

t _



Module Ro:

Instr4c6r Hates;

Toptc:

Mixed NuifberS

A"

Page 2° of 158.

Instructor Ouiline:.. to

. Handout

.

3

1. Define a mixed lb&

2. Discuss/demonstrate how` one changes mixed ,

numbers tciimproper fFactions by multiplying

the denominator' pf the 'fraction by the

whole number and adding the result to the

numerator.

3. Give 4 exercise probl ems

22

I
.14

V

91.
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ixqd Fractions

'Page 21 of 158

--,

--t

A mixed fraction is composed of-2 sections:

1st section is the whole 'number
2nd section Is the fraction

Ekample: 6 1/3, 2 1/4', 65 30/03 .

Changing mixed numbers to dissimilar fractions

s
. To change mixed numbers to dissimilar fractions orte'has to perform 3 distinct

w4 operitions.

a: Multiply the denominator .of the fraCtion with the whole number:

b.- Add to the result off" (a)- the numerator of the whole number. The result
is the new numerator. i

C. Place in fraction form the result. of (b)-the new humerator and the
denominator. ,

,.

.. s .i.

,

Example: Change 6 1/3 to a dissimilar fraction'

Step 4 - 6 x 3 = 18.

'Step 1)-i 184 1 = 19
A.

\Step c ; 19/3

e,
1 4

'
Ixerc e: li ' ....t.A,

A

,- . .

Change- these mixed numbers. to dissimilar timbers-

.*.

1. 65 3/4=

2. 249 3/5\=

3. 57 5/8 =
.' A

4. 6418 1/3 =

..<1 S

2; Ans.

3. An\S\

4. ,Ans.



Module eto Modyle Title:

App-rox.-

Page 22 of 158°

Basic Mathematics
,

Submodule

Fractions

1 hour
.EVALUATION

Objectives:

The lea ne't will demonstrate the ability to determine correctl4the-answers to

8 out-o 10 problems related to:

1. \Simila ractions

2. issiffd .r fractions

3. ixed-nu ers

Add

1. 1/4 +`23+ 3/ + 4/7 + 5/6
\\

. a. 15/ 0

b. 736y

c., 76/4

1944/6

2. 3/5 + 3/16

a. 1800/216
I.
b. .25/65

c. 5/13

d. 416520/2106'00

Subtract

:3. 5/19 , 4/17 -

a, 9/323

b. 1/2

c. 9/36

20/32 24

4
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61.
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'9/10 - 1/16 - 2/17

'a. ,18/65

b. 475/271

co' 1958/2720

d. 1/3

Multiply

6.. 65/256 x 20/47 x 64/195 x 188/260

a.

b.

c.;

1/39

'15641600/610022400
, .

156416/6100224

d. 'All,of thObove

6. 6/15 x25/48 x 't6/135 x 91/100 x 20/49

a. 13/64

b. 15288/476280

c. 13156/38651

Allof the above'

4

.366/726: 126/154.; 261/342

-1838§60/23875236

b.- 18960480/38235968

6/55,

d. 1

25.

4,

a

N ,

*

If

I

4
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Page .24 of 158
4.

Combine as indicated'

8. f 85 2/3 + 143, 1/4 =163 /8

es .2/85

b. 165/62

c. 170/15 :7
P.

d. 15796/96 '

. 5/8 '15/16
'3/7 27/98

72kc.kN' a. 3/7-

b. '15120/35280

c. 21/49

ds A11 of :the above

°

. .

e., .
. "-- '1

10. Ifiwater- weighs:62 2/.5 pounds per cubic foot, what is: the weight, of the
water in a tank which coVeiris- 450 3'4 cubic ,fgets .

O

a. 562536/20

279003/10

c. 281/5 -

d. Ail -of the .above

-

I

26

c.

4

)

;

APO

.1.
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Ho:

Instr-uctor Hates:

1. Handout

Answers

1..-b

2. 'd

3. a-,

41. c°

5. d

6. b A

7. a

8. d

g,.d

10. .a

4

-

Topi ci

Evaluation

. .

o

1

Instructor OuIline:

Give 10 evaluation problems

I

O

.,

cp
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Module No:

Approx: Time:,

1 hr.

Page. 26 Of

Nodule Title:

Basic Mathematics,

Submodule Tttle4. F.

Percent

Topic: erne,

Percent

Objectives:

The learner will demonstrate the.ability to calculate percent by:

1. Reducing cothmon fractions

2. RedUcing decimal fractions _

.AV (overhead transparancy)

Instructional Approach:

Discussion
Demonstration
Ekercise

RefeFencesi

Workbook, Basic Mathematics and Wastewater, Processing Calculations, N. Y.
'Dept. of'ply. Conservation.

Study Aid Workbook, Mathematics for. Wastewater Treatment. Plant Operators,

'Californiai Water Pollution Control Association.

Class Assignments:

Given 10 exercise problems to be solved.

28
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Page 27 158

HOdule
.-- .

Instructor Notes:

1. Handout

. Handout

F

Topic:

PerCent

Instructor OutlIni.

. iscuss/demonstraimhow one changes a-common
fraction to percentages by: ...

a. Dividing the.numeratorLby the
denominator. .

0,

b. The answer is multiplying by. 100

c. Adding the sign %

. Discuss/demons.tratehow one changes a
'decimal fraction to percentages by:

a. Multiplying the decimal fr'actiOn by 100

b. Adding the sign %'

Give 10 exercise problems, to, be solved.
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Percent

.The term percent means a fraCtion with 100 being the denominator.

The sign of percent 'is %)

Expple: 6% = 6/100 or :06

Reducing common fractions topercent
To change. a fraction to ;percent 3 operational
a.. Divide the numerator by the denominator.

b'. Multiply the result (a)by 100

c. Add the % sign

Example:- -Change 4/9 to percent

a. 4/9 = 0.4444

b. 0.4444 x 100 = 44.44

c. 44.44 %

steps are taken:

C

-Reducing decimal -fractions to percent -",' ,

1 (Oq' 1
\

To change a decimal fraction to percen,,,..titgiverational steps are taken.,Itk_,
a-. Multiply the decimal fraction by `100.

b: Addthe % sign

Example: Change .0 to percent

a. .52 x 100 = 52

b. 52 % .

Exercise: Change to percent

1. 111/658; -=

2. 48/95 =

i. '4/71 =

1. 20005000 = 30.

4 ,

0

sc :

1. Ans.

2. Ans.

_ Ans.

4. Ms.



.J

z,.

a

*

. 5/8=

6. .05437

7. 0.25

8. .A0032

1.0.: .8493 =

0

31
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'6. Ans:-

,7. Ans.
*/*

8. Ms.

9. Ms.

10, Ans..

s
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Module No:'

Approx. Time:

3. hr._

Module Title:

-Bas* Matilgmatics

SubModule Title:

Percent

Percent Removal

Objectives:

The learner will demonstrate the ability to calculate percent removal

4-,

4r.

Instructinne-Atds:

_

*

AV (overhead tf-ansparancy).

Instructional- Approach:

PiscusSiba .

.Demonstration
Exercise.

References:

Workbook; Basic Mathematics and Wastewater, Processing Calculations, N. Y.
Dept. of Env, Conservation?.,

Study Aid-Warkbook,-Mathematics for Wastewater TreatmentPlint Operatot6,
California Water Pollution Control Association.

Class Assignnents;

GifVen-4 exercise problems toxbe solved.

C32
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is

Handout

. Explain that this forula
is used in any parameter
that is being removed as
a pollutant

b. Suspended solids

c. Ammonia

d. Phosphate

e. Nitrates

f. Any parameter

e

2..

DisC4s/demonstrate how one calCulates
percent removal by using the formula,

a. Amount in influent subtract amount in
effluent

b. Divided by amount of influent

c. Multiplied by 100

d. Add the percent sign

In - Out x 100 = % Removal
Thri

2._ Aive 4 exercise problems.

J
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Percent Removal '°
.,.

The term percent removal is alsci known as efficiency. '
.,-

: .
,

Example: A, plent is 92% efficient. This means.4,,that the plant removes 92%
gf the pollutants.

.

.;
..,

. (---
One has to keep in mind the wor(d removal.

To calculate % .removal o has to. know:

a; The amount removed

b. The amount started with

The formula to ust is: Influent .- Effluent x 100 or In - Out x 100`--
Influent

Example:. What is the % removal of solids iithe influent concentration is
201 mg/1 and the effluent concentration is 35 mg /1

Solution: In - Out x 190

201.- 35x 100 ,

2ol.

- If
201 - 35 = 166, the amount of solids removed due to plant- operation

166' = 0.826
t.,Ni.

-

0.826; x 100 = 82.6%

- Exercise:
0

1. What is the % removal of BOD if the influent is .185 g/1 and the °effluent
. is 12 mg/1

. Ans.,..,,,
2. The hardness of raw water is 450 mg/l. After treatment the water had a

hardness of 110mg/1. What percent of the-hardness was removed due to
plant o2eration. 'Ans. ...., . .

17 ,. ., , .
3, At is' the efficiency of. the plant opeiati on if the influent suspended;,,

solids is 165 mg/1,and the effluent susonded solids is 15 mg/t.,*
Ans.,

.

34 a.
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4. The inflwelit to a plant contains 28 mg /i of amm9nia after passing through
the primary treatment the aomonia concentration is 14 mg/1. The final.

, effluent has a,concentrationof.2 mg/l. .

. .

' Caltulate: -

A. The % removal in the primary treatment.

b. The %.reploval in the whole plant.
.

c.

a.

b., 'Ans.

5.

Of.

c

7;'
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Module No:

Approx. Time:

hour.

O

Page'34 ,pf

Module Title:

Basic Mathematics

Submodule Title:.

Percent

iVALATION

Objectives:

-
The learner will demonstrate the ability to-determine correctly the answers to
4 out of 6 problems, involving percent and percent efficiency (pqrcent.remoVal).

1t'400/700

a. '17.5;

\b. 57.14.

c. 5.3(4

2. What is the % removal of settleable solids in a .prinlary, treatment System-if the--
influent is 18 0/1000 ml and effluent is 2 ml/1000 ml.

a. 8.889

1 -
'b. 11.1

C. 111.1

d.

3. Calculate the % removal of BOD if the influent is 189' mg /) and the effluent is
,15 mg/l.

t

'a \92.06

b. 7.936

c.

d. '79.36

O

a

A plant has an influent of 110 mg/1 of solids.
of 3.8 mg/l. Calculate the % removal. f

a. 3:455

b: 96.55

34,55,

d.. 9.655 36

.31

The effluBnt has a concentration

'6
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. What is the percent removal of ammala tf the influent -has a concentration
of 62 mg /1' and the effluent has _a concentration of 16 mg/1.*.,

,

a. .74.19

b. 2:580

C.

d.

7,419,

25.80

O

The 'influent of a-plint has.a-toncentration of 218 mg/1 of BOD. After
primary treatment the BOD is reduced to 150 mg /i. After secqndary°
treatment the BOD is discharged at 21 Mg/1 concentration. Calculate the
efficiency of the plant. .

a. 86.00

b. 90.37

c. 31.19

d. 9.633

4e

.11
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Evaluation

ns.trucior Notes:
"1""

Ihstructor Outline:

Page .36 of 158

2: d

3. a

. b

a.

b

r

k.

1

4

1. Give 6 evalution problems

38,
,`

I.
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w

.

AModule No:
110- r

°

. ,

Module Title: )

Basic Mathematids

SIOmodule Title: .

.
Statistics ,

.Approkt Time:

1/2 hr.
. .

..--
Topic - ..,.

Arithmetic Mean / .
A . .

, .
Objectives: . Id.

The leafner.will demonstrate the ability to determine the arithmetic mean
(average) -ot a group of numbers., . .

$,

,
.

. ,
.

.
.., . 9 d

.. . .

.i .

.

..

.

,
,

.!:

Instructional Aids:
.

. .
.

Handout .
. .

AV (overhead transparency} - .
.

,
. .

,..... - ..

.
. .

.

.

Instructional Approach: , . .

..
_ .

Discussion . . . ,

Demonstration 4
Exercise ',

. . .
: .

. .

References:
.

andorkbook, .8a ..asic Mathematics Wastewater, Processing Calculations;.1+1. Y.
of Env. Conservation

Study Aid Workbook, Mathematics"-for Wastewatet' Treatment Plant OperA,ors i
California Water Pollution Control Association

....

.

Dept.

,

-44,
..,:,

tt
Class Assighmen s: ,

Given 4 exercise Pi-oblems .to be solved.

,

- 39 . .
.

,......
., .

3., -
. .. .

.,.....-- . .

.1-,.
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ot.

is Hariciou0

.

a. Txprain a group of...
numbers

O

b.. Expl al n that arithmetic
mean is. the same as

average ,

4

ti

1. DisAuss/demonsirata how one calculates the
'arithmeti c mean _of a group of numbers using
the_formula -t.

1
, \ *.

Arithmetic Mean' = Sum of the group of nunbers
fluffier of, group sr*

2., =Give 4 exercise problenis
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/

Arithmetic Mean'

The arithmetic mean is another name for averages. To get the average of a
group ornumbers one has to add all.the numbers and diVide the LIr2by the
umber of the groUp.

Example: rind the arithmetic mean of 165, 251, 282, 272

The sun of the numbers is 1070
The numlser of the group is 4

;Therefore: Arithmetic Mean := sum of group

number of group

= 1070

=. 267.5

Exercise

1. What is -the arithmetic mean of 9.8, 9.7, 9.6, 9.8, 9.95, 9.2

Ms.

'2..260,245, 262, 281, 210, 145, 192, 183, 215

An s.

2010, 2210, 2150 2168;2251..

%Ams.
I

18, 20, 24, 22, 21, 19;14,, 2G,'.19; 18; 17, 19

Ans.

41
f

s

a

.

ar,
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Module No: Module Title: .

.
.

Basic Mathematics _

Submodule Title:
. .

Approx. Time: Statistics .
..

_

TopiC:
.

h hr. Median
---

.

Objectives: ,
.

.

The learner Will demonstrate the abili to determine theldidiin oi,,a group of

rs:numbers

.

..-
.

.

-,,,

1. .
.

.

.

.

.

.

.

,
. .

. .
.

. .

.
.

.
.

,

Instructional Aids:,
.

.

.

,

Handout '.

,

. .

AV (overhead transparancy)
,st

.4

S
.

Jnstructional Approach:
vk /

Discussion
,

Demonstration
/ .

..-)

,

Exercise -
. , .

References: e

t

Workbook, Basic Mathelatics,ind Wastewater, Processing Calculations, N. Y. Dept.

of"Env. Conservation .
.

1
,

Study Aid - Workbook, Mathematics for Wastewater Treatment Plant Operators,

California Water Pollution Control Association..

C....
,----,

,

, .
.

Class Assignments:
,

.
..

.

Given 4 exercise problems to be so 21.,

, --

.
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Topic:

Median

Instructdr Uotes:

. Handout . 1. Discuss/demonstrate how one calculates the
median of a group of numbers.

Definition of anedian is the middle number
of a group of numbers. If the group of
numbers is made up .of an even numbers of
terms', thanthe median is the arithmetic

mean of the two middle numbers.

`ro

.

61I

e

2. Give 4- exercise problems.

4

43

.
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Median
.

The median of a group: of numbers is the middle'number of the Troup. The

important step to take.is to-arrange-the numbers in increasing value.

Then 'choose the middle number.

Example: Find tHe median of .140, 135,138 139, 145.

Solution: 135, 138,139, 140, 145

The middle number is 139

There is to exception to this-process. the group of numbers count even
numbered -than there is no proper Median', but one can add the two middle
numbers and ,take the average Of both.

Example: Find the median of 148, 165,;158, 154,144, 155

Solution: By arranging in increasing value the-sk-ot7p(is changed to:-:

144, 148, 154, 155, 158, 165. 0

Notice that the median will fall between 154 and 155.

TherefOre: 154 + 155 309

309 = = 154.5

154.5 is theAedian of the group of number's

.

Exercise: Find the median of:.

1, 138, 145, 129, 248, 195,. 200, 135

158,.15C-178; _184, 222, 214, 195, 185

Ans. "

-*I 201, 212, 200, 232, 227, 199, 251 3. . Ans

4. 1t, 20, 24, 14; 19, 13, 21, 22, 17, 1 4. Ans.,

4,

04

;44

4
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Module NO: Module Title:

Basi c Mathematics

Approx..Time:

1/2 hour-'

Objectives:

Submodule Title:

Statistics
r.

EVALUATION,,,

,
.

The learner will denionstrate the ability to. determine correctly the answers to
4 outof 5 problems related to:

1. -Arithnietio Mean

2. Medtan

. Find the arithmetic mean to 50, 38, 32, 45, 55, 62, 48, 31

a. 42

b. 45.1

C. 48

d. 31

Find the median to. 38, 45, 55, 62, 31., 32, 68, 42,, 39
g6',-.

a. 46.5 _ ----

b. 41
., .

....

..

_.0
c. 45.1

d. 42 °
IFind the arithmetic mean to 2200, 2061, 2145, 2182, 2021, 2089, 2074

ox.

a. 2110.3

b. 2081.5

cv 2089,

d. 2074

45

4

1

4:
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a

4
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, Find the median of-2.9, 4.8, 4.9, 5.3, 5.6, '5,4, 6.2, 2.6

,Not 4.9

b. 5.3

c. 5.1'

d. 4.7
T

5. _Eind the arithmetic mean to 60, 62, 60; 60, 60, 58, 61, 62; 63.5.
ti

a. 47.4

b. 63.5

c. 60.7

d. 60.0

a

y

;

V

N

O.

4'
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Module Ho: Topic:

Evaluation

Instructor Notes: Instructor Outline:
..1

1. Handout

Apowers

I. b

2. d.

3. a

4. C

5. c

o.

q'

I. Give 5 ,tivalu

47

.

n' problems.

,

1\

ro

4
a

r
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Module No: '

.

Module Title:.
,.

Basic Mathematics . .

Submple Title:
.

Powers and Roofs
._

, ,

.

Approx. Time:

1 hour ,

,

_

Topic: . .

.
, .

Powers .

Objectives: -
,

N
.

*

. .
. ,

-The learner will4demostrate the abili-t to calculate:
.

,

4( ,

1. The square of a number -

2. The cube of a number
3." The Nth power of a number ..

,

.

Instructional Aids: - . , .

. 4:. , _

Handout .

.

AV (overhead transpar4kK
.

)

Calculat
-..

.

.

.
..

.
.

.

lnstructtonal Approach: .

.. .

Discussibn ,

Demonstratiort , .

Exercise
.

-

. .
.

.

,
. .

References:
.

(.-

.

.

Workbook, Basic Matke tics and Wastewater, Processing CalculatiOns, N. Y.
Dept. of Env:' Ciinservatqp_.

. 4 .

.. -

Study Aid Workbook, Mathematics for Wastewater Treatment Plant Operators,

California Water Pollution Control Association
.

. .
. .

Class Assignments: "- .,(i ,

, .

.

1. Read handout
e Given.10exercise problems to be solved

. .

.

/

i

.

.
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Module -Po: Topic:

Powers

:7-

O

-Page 47- Of 158

C

Instructor N6t3s: Instructor Outline: 0

. 'Handout

a. N being the number

b. Emphasis that if the-
number has a unit value

(ft., inches etc.)
than that unit value
has to be squared or
cubed also.

c. Emphasis that, the unit
vailues of numbers have
to be of the same unit.

Remember one cannot
multiply different unit
values. Ex. ft. x.
inches.,

1. Discuss/demonstrate how one calcuTateithe
square of a number -sing the formu4:

(N)2 = N'x N

2. Discussjdemonstrate how and calculates
the cube of a number using the formula:

*
(N)3 ='NxNxN . -

\ , .

3. Discuss/demonstratehowrOne calculates
the Nth. power- of 4 number Using the

formula:

(N)N =NxNxN---- XN
1 2 3 --=;- Nth,

4, Give 10 exercise problems. ,

1.

Fn
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Powers
0

Powers is a mathematical terminology used to indicate the product of the

multiplication of a number by the softie- number.

Example

x 2 = 4

4 is the power

- Terminology used in calculitfrkg for powers ard,
,

a. .Base The number .0

b...Exponent = Number of times the number is, multiplied

. .

c. Power =:.The product of multiplication

Example
.11*

(3)2 oi."43?...means 'three o the-second
2

Where
,

a. 3 is tie base

ower or 3 =

0

b. 2 it° the exp.bnent
4 (iI°.

"y!c. 95 the parer
%

The most common use of Patkirs is a square:
multiplied by the same n4frber., The sprpOl'

re ,

I
8

This is When 'A .numbe is

(N)'.

a..
Example

What is the square' of 5

Solution

5)2 = 5x 5 = 25

Exercise

Cal cul ate

1. (16 ft.)2

2. (102 in.)
2

.3; (1 mile)2

4 (20 meters)
2 50

O

1. Anse:

2. Ans.

3. Ms.

0

4.

0

-4 4. Ans.
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Cube
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This is when number is mulfisplied by th- same number twice.' The s'ymbol
usually = (N)

Example

What is the cite 'of 6

Solution

(6)3 = 6 x 6 x = 216

Exercise

Calculate ",

1. (2. #t. )3

2. (Si inches)3.

3. (20 meters)3

4. (1.2 Yd.)3

Nth power`: This is an expression

Example

Calculate

where the nu

4 to the 5th power which is Ilso written (4)5

Solution

(4)5 ic 4 x 4 = 1024

Exercise

Calculate

1. (10)6'-

. (5)8 2.

1. Ans.

2. Ans.

3. , Ms.

4.- Ans.

er has a' specific oppo"t.

A
.1. Ans.

r

r

-51 ON
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ar.

MOdul Ho: Module Title:
.

Basic Mathematics .

_, - .,....!

,...........
.

..,

S odubmule Title:
,.._, ,,,

.....

,
. .

. . , A

Powers and Roots
,

.

-
App rox. Tim: -

1 hour

TOpic:
, .,...

.
.

Roots '-,./- --.
.

.
,

.

.

,

. .

Objectives: .

.

. ,

The learner will demonstrate the ability to calculate the: .

.

2 ,

1. Square root of a number .,
.

2. Cube root of a number .

.

. .

. , .

...
.

. , .--

.

.

.

..., ,

Instructiiinal Aids: . tit.'

.

.

. t

. . _

'Handout .

AV (oyerheOrtransparant
Calculator .

. ,

,
.

.

-0

,

.

.

Instructional Approach: .

.

.

.

.

Discussion .

.
. .

.

Demonstration .
.'

.

Exercise. i

.

.

.

.

.

.

,

.

ReferenCes: . S
/

,

Workb66k, Basi -C'ree;at s and Wastewater, Processing Caleulat ons, N. Y.

Dept. of Env. Conservation

Study Aid Workbook, 'Mathematics ter:Wastewater Treatment Plant Operators,
California WaIer Pollution Control Association

.

.

.

.

Class Assignments:

1. Read handout
2.: GiVen.10 exercise

r .

.
.

_

p blemsto-b:e solved

,

.

52
.

r
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Module-Hdf Topic:

Roots

Instructor Notes:

Page of Ala_

'instructor Outline:

. Handout

t

. Discuss/demonstrate how one, calculates
the square root of a number using the-
pocket calculator or matheffiatics1 tables.

. Di ss/demonstrate how ope-calculates

th cube root of a number using a pocket

calculator or-a mathematical table.'

.--- Give 10 exercise problems.

r

a

S

53
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.

Roots

A root of a number is one of the equalfactbrs, which, when multiplied
togethet, give the number.

The. most canon "root" probl em' one encounters 'is:

a. tquare root I- Symbol
-

.b. tube root - Symbol's IF-
-

A. -Sinc.e the use of -pocket calculators is quite extensive and that most wilts
baVe a, square root key. One has only to key in the number and then-key
the,Square root key.

I. The-calculator not having a V key the easiest alternative'.is to:

.t'Approximate thg.square of a number that ,is close to,the'actual value
you are seeking. - )

Example: What is the square root of 36 =

One knows '.tharay

a. Multiplying 6 x 6 36

Multiplying 7 x- 7 = 49

Since one is seeking the J 38 than thivnumber is close 6

If one multiplies 6.2 x 6.2 the product is 38.44.

Close but not "quite, but one shOuld.see that -the-number being Sought
is between 6.1,and 6.2.

try 6.15

6.15 x 6.15 = 37.8225

Try 6.16

6.16 x 6.16 = "37.9456

Try 62165.-
1

6.165 x 6.1 =.Q8:007285

w

RV

REMEMBER that the calculator can do yOur work (multiplication) much
quicker than you. So, start with an educated guess and work-your way
towards that number you ate seeking.
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EXercise

,/iST

=

/7474 -4;

4. iffggr =
5. V: 1,000,6b0.=,

es
.

Page 5-3 of 158

,

1. Ans.

2. Ans.

3. Ans.

4. Ans.

.5. Ans..

4

B. -Cube Root - To calculate the cube -root of a number foilow the same
principle applied in square,root but this time one has to multiply
the number being sou times.

Ex,ainple: The cube root of 27 is 3

3 x = 27

"Exercise-
--

1.- ,V648 =

2. 125.=

3.- 'J4 189554

125000

34-',, 729.600_

=

=
...

1. Ans.'

'2. Ans.

3. Aris.

.4. As..

5. Ans.

.-/

/--

55
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Module No:

Approx. Time:

1/4 flour

2
Module Title:

Page_ 54 of 158

Basic Mathematics

Submodule Title.:

Powers. and -Roots

EVALUATION

Objectives:

The learner will demonstrate the ability to calculate correctly the answers to
4 out of 5 problems' related to powers and roots of numbers.'

1. The square -root of 15625 is

a. 225

0., 7812,5'

c. 5208.3

d. 125

. The cube root of '1953125 is

a. 12

b 65 041.66

ne-

C. 5

d. 15625'
4

t.

.The formula of the volume of a cube is (t 3.
a.,

b.

J'c.

15625 cubic; feet

75 cubic fe t

1953125 cuqc, Met

625 oubiC fpet

If L 25 ft. whet is the volume

A formula is A 3.14 x R2. If R is *50 ft. calculate for A

a. 314 sq. ft.1 ,

-b., 7850 sq. fp.

'c.' 157 sq. ft.

d 22.2 sq. A.

), )
7 't

5C



4.

4.L

5. 14hat is..the cube of 65.

a. 4.02

b. 195

c. 390'

d. 274625

1

S

"oo

i

- .

Page 55 of 158.

4

4

Jti

r

.

..:=
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Page' 56 of *158.

Instructor Notei:

EVALUATION

Anstructor Outline:

t. Habdoui

Answers
. 9 ,

'LT:F-3v;

J

3'

1. d

2. a

3 a

4. b

5. b

ti

1. Give 10 evaluatfoOproblems

a

4

s.
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Module No:

_

.

Module Title:

Basic Mathematics
.

SOmodule Title: .

Solving for one unknown .

.
Approx..Time:

1 hr.

- . -

Topic: . _

Simple linear equation using addition and 'subtraction
principles

Objectives: The learner

"Using the addition

.

.

v

will solve-for the unknown in a simple linear enuation
4

and/or sutracOon principles.
.

1 .

.
.

,

. .

,

0
4

. .

. .

.............."......-.........

i

Instructional Aids:

.

1Hindout
.

$

.
.

.
..

. .

Instructional Approach:

Discussion

Demonstration
Exercises .

. .

.

.

-- . 0), .?,, 1

,

1 .,
),

1 l' 1
.

References:
. I- -

IIT*-4

Wqrkbook,;:Besic AathematiCs
De0t. of 'nv. Conservation

I

.College'
,

Arithmetic,
.:,

)1 1

I.' i*,
and W'astewat r Processing Calcdlations, N. Y.

1,

i 4

1. ,
.

2nd _Edition, 4,.. Layton, Wiley & Sons.

1 _ $.,.:__._

.... 1

4 ,

class, ?%ssigrvirants: ) . i

-1,4, . .

.,
i

Given 10 simple linear equations ;.,o be solved using the addition principle.
r,

- ,

,GiVen.10 simple litearfequations:to be salved using the subtraction principl-

.,. .

.
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Page: 58 ofs158

MOdule=No:
mple linear equation using addition and subtraction

principles

Instrpctor dotes:

Handotit

A

Instfuctor Outline:-.

'11

ANanclou

5

.11

6

ti

. Discuss/ciemonstrate how one solves for an

unknown in a.simple linear equatian 'using

the addition principle.

Give 10 exercise problems

. Discuss/demonstrate how one solves for an

unknown in a simple liit ear equation using

the subtraction principle.

. Give 10 exercise probldms

Jt

4

0

.00
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SOLVING FOR ONE UNKA0VIN (SIMPLE LINEAR' EQUATIONS) .

In solving for an unknown number, the fundamental operations of `additioh,.
subtraction, multiplication, and division will be used.

In mathematics one has to remember that:

1. Addition is the ppposite of subtraction.
2. MUltiplication is the opposite of division-:

Addition .11

What number, is added to 10'to equal 25. This statement can be written as

? ±-10 = 25

In'Algebra rather than use the symbol '? the symbol x is used so:

Let us look Again at the problem
4

+ 10 = 25

Therefore: x = 15
414

grir.p this example is a simple one, one should be Ole to see the problel
changes from: --7

x + 10 ="25

x 25 - 10

x {= 15

.

Tree actions were done: I

..

1! The sign (+)and number (10) were moved to the other side of the equ

' sign H. 1-

The-positive sfgn.(+)-is changed to the opposite sigh (negative ) (

The -mathematical computation is One (subtract 10 'from 25),

S nce one is solvipg for an unknown, the symbol for the Oknown rioter does
nt have-to.:Be x 4 could be y or A or C or V or Q. .

1

st remember the equation (formula) would have ohly one-unkhown..

4,

61
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Solve for the unknown:

1. x + 13 = 17 Ans.X

2. x + 9 = 15 =

3. -A + 6 =121 A=

4. C+ 118 = 366 , C=

5. Q + 711 = 741 Q =

6. V + 16.75 = 24.65 8 V =

7. R'+ 16 = 72 R=

8. P + 61 = 75 P=

9. Q + 10 = Q=

10. Q+ 10 = 7

Subtraction-

What number be subtracted from to get 2.5. This statement can be
written x - 51 f.1, .,
The answer 30,

. Agairi.remembgn that x is 'only a symbol indicating the unknown number. The
symbol' coulijb:e anything identifying the unknown number.

f 1. The.-sign'('-) and thintsnber 5 were moved to the other sife of, the equal
.si-gni( =)..t

.

2.- The nega iyd sign (7) is 'changed'to the opposite sign (positive) (+).

3. The'math utAtion is done (add 5 to 35)

Then so: 5 -.125
4

X r 25 f 5

x :7.. '30

;

62

4

U

we.



I

. .

Page 61 of 158

Solve for the unkhown:

1. x - 14 = 28.

2. x - 5 = 15

3. x - 25 = 30

4. g - 19 = 1

5. Q - 34 = 6

5.* P - 48 = 12

7. x - 60= 40

8. y - 24 = 116

9." W - 43 = 473

10. i- 49 =.851

e

1

O

4

Ans. x

x=

X

R=

=

P=

t

A
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Module No:

Approx. Time:

1 hr..

,t o
a

Module Title:

Basic Mathratics

Cubmodule Title:

Solving -for'ne unknown

Topic: Simple linear equation sing multiplication and-
division principles,

Objectives:. The learner wily so ve fbr the unknown in a"simple linear eouation

using the addition and/or multiplication principles.

43.$

v 1-

Instructional Aids:

HandOut

Instructional Approach:

Oiscusson

References:
r

Workbook, Basic Mathematics" and 'Wuitewater Prbcessing CatcUlations, N.

3

of Env. Conservation
,

C011ege Arithmetic.,.2nd Edition,

. . .

1, Layton, Wiley & §ons

Class Assignmsnts:

'Given 10simple linear equations t le Solved,using the multiplication principi

Given 10 simple, linear equationstto be solved using-the division principle:.

64.



Topic:
:Simple linear equation using multiplication and
division principles

Page 63 , of 158-

Instructor notes: Instrktor Outline:

Handout

O

Handout

ti

4

. Discuss/demonstrate how one solves for,en_

unknown in a simple linear equation using,

the multiplication prinCipie. lJ

1 a.' Give 10 exercise problems

2. Discuss/demonstrate how one saves for an

unknowb in a simple linear equation using

the division

2 a. Give 10 exercise prbblems.

1

1

1

1
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,
Multiplication

I

0

Page 64 Of 158

Wharnumber is multiplied by 2 to get 10.

'X x 2 = 10 Ans..5
0

Three actions .were done:
.

1. The Multiplication sign (x)and the numbets 2 is moved to the other.side of

the equal sign ($0.
,

2. The multiplication sign (x) is changed to the oppoSite sign division (0.

3. The mathematical computdtion is done (divide 10 by 2).

The equation

X x 2 = 10

Becomes

=. 10 2

Answer x = 5

Solve for the unknatin:

g

A.

P.

Xwx 6 =.72`

P x .1Q = 400

R x 5= 35

S x .15 = 75,

'Q x 35 = 140

Y x 28 =1156

7:' X x 11 ,---121

8.

4

Q x 115 = 345'

W x 40.0 = sin

X x 8 = 32

4

66

-4

Ans. X=

4 -

P

R=

,.S

Q

Y.

X=

Q

W

in

.

"i"
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Division .

S

Pa-ge, 65 of- 158

c4hat nft,rnbe; by 4 to get 12. This statement can be Written:

ix.; 4.= 12 , Ans. 3

Dime actions. werVdOrie;.
S.

...-11161 1. The divisionsign (t) andopie number, 4 were moved to,the other'side
ape1 sign (.7)...._ 1 . ,

v.
, , t *1 ,,0 0 Sa

.

2. The division (t) was changed fothe opposite- sign (x).
.p

y. The mathernati cat. computation .is done (multi ply 12 by 4).:I
1

A

Ri ;

The equation

x 4 = 12

Becomes

x = 12 x 4 .4- Ans.*48
. b .""

Solve for the unknown:

1**. 5 =125
e**

2. .P 6 =112

W 9 = 10

4. Q :: 10

5. t 41 =-33

6. X 2

7. Y 4 =I 32

8. M 30.r 120

.9. R t 65 260'

S 4.51= 9 ,

Li a

O

0

o

'Ans. X =

0

P

Q ='

Q

X=

Y=
0.

R

S=
O

cr

a

.c;

O

oz

of the
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Module NO:

Approx7 Time:.
..g.

.1

Ong.

o

1 hr.

Module Ti
-

Basic M the atics

,Submodu ,

Solvin for one unknown"

Topi .-iSimple linear equation using addition", subtraction

mu iplication and division principles'

4

Objectives:

The learner will solve for the unknown in a simple-linear eqUation (a formula)

psing addition, subtraction, multiplication and/or dOision

Instructional Aids:

Handout

.

Disrussion
Demonstratibri
Exercises .'

uctional Approach:

ge,

References; 4
4 .

WantociC Basic Mathematics arid Wastewater Processing Calculatipns, N.
of Env. COnservatioft,

College 'A 2nd EditiOn% W. I. Uyton,'Wiley & Sons

.

Class, Assignments:

Given 4 simple lineat. ega dtioni to be,solved using the additi

multiplication_and div.isipn pripc4ples.
e

68'
b. *K.

y Dept.

I - -

is"

, iubtraction,.
.
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Module .Hol Topic:( ,

, Simple linear equation using addition, subtraction. . .
7 , 1 ' e,

mu1tiplication and division rinci lee.'

1

1

Page, 67 o 158

Instructor -Notes': Instructor Outline:

/

Handout .

7

or

r

I. Discuss/demonstrate ,how one solves for an

unknown in a simple linear equation

(a formula) using .addition, .subtraction
)

multiplication and/or division principles.

1 a.. -Give 4 e*ercise problems.

69
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krY

FORMUlp

A formula, is an equation in which the letters refer to __definite quantities.

To find the Value of any letter (also known as the .unknown) in a formula when°

.the values.bf the ,other letters are giyen,.write down the formula, Substitute

the values that 'are given Tor the letters, and carry out the necessary

operattonst (addition, subtraction, multiplication and/or division.

Example 1'

s In the formula A =Trx D, find the value of A- when Tr= 3.14 and 'D = 5

Solution,

A =111x D

A = 3.14 x 5

A = 15.7

Exam l: 2

In the formula, A = LW, find the value of L when A = 60 and W = 6

Solution

A =. LW

66 = L x 6

Now what number is multiplied by 6 to giVe
answer was obtained by:

an, answer of 60. AnS''' 10: The

J. The multiplicatAbn sign (x) and the\number 6 mavgd.to the other tide of

the equal sign (=).

2. The multiplication sign (x) changed to the opposite sign,divisich'.(t).

3.. The mathematical computation is .done. (Divide 60 by 6).

-Inv. equation

A . LW
7

,-Becomes'

,60 = L

Which becomes.

60 6 = L .

4

I

70
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Therefore

10. =L

10= L. "'

Is the sarliei s

L = 10

Example

In the fonni)4a V = 1/3 LWH, find the value of V when 4 = 15,'W = 10 and If=
a

,d

Solution

V = 1/3 LWH --

V= 1/3 x 15 x 10'x 64

V= 1 x 15 x 10 x6
3

= 900

Vs= 300'

Exercise: Solve for the unknown

1. C= I. +.14
When L = 10, W = 3 Ans.

. M =a
b"

When a = 9 andl) =

. .A= 1/2 xb xh.
When' b = 18, and h = 8

) .

(

Ms; *-

Ans.

A= 2 xffx:Rxh
When 3.14, R = 4, and h = 40 Ms.

ft

%.

71. . v
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Module No:. Module Title:

Basic Mathematio

Approx. Time:

1 hOur-

Submodulk Title;

Solving for one unknown

'EVALUATION

jectives:

The learner will demonstrate the ability to determine the correct answers to

8 out of 10 problems related to a simple linear, equation. using addition,
subtractiOn, multiplication and division principles.

1. V=-LxWxH .

when 1. =. 4, W= 3 &H = 10

a. 120

b. 17

c. 85

C =Tx D

WhenTr = 3.14, and 0 = 20
4

4.a. 62.8

b. 1256.0

c. 31.4

d. 628Q

40o

a

. b h

When b .18, and h 8 (

,

a. 144

b. 288

C. 4.5

d. 72

. A =. 2 *17x R x ti-
-When-1r= 3.14 R = and h = 10

a:-

b.,

c.

62.84

125.6

251.2

**,

72,

*- -

o
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2-4-67
5. V= 1/3 x7rxR'xh

When 3.14, R = 6, and tr' 2

a. 12.56

b. 226.08

c.

75.36

6. A =ir x R2
When liz 3.14 and R =

,tea.

b:

c.

1,57.01,57.0

1962.5

7850

)

d., 314

Page 71 of 158

. A=LxW sr

When 1.7 40 and W = 30

a

a..
ti

12

- b. 120

t. 1200 r

d. 70 . '

8. M = a

When a =

a . '54

b. 1ct

C .666,

9. 'A = (1)2

When L =

a. 30

b. 225

.c. 3.87.

an

15

.4e 6

et

1-

3



I 0,

. 01*. V

When V = 6 and Q = 30,506

a. 1,997,200,000

b. 2.15

c. 0.47

Page 72 of 158

S

o
$

0

..

.

#

7.4

p

4

fi

4

6

O

1
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Module No:

Approx. Time:

ehrs.

module Title:

Basic Mathematics

Submodule Title:

Flow Rate

'Topic:

Conversion

Objectives: The learner will demonstrate the ability to convert:

1. Cubic feet to gal:Ions
. CUSic feet 'Per second to ,cubic feet per day

3. Gallons per second to million gallons per day

Instructional Aids:

Handout
AV (overhead)

Instructional Approach:

Discussion
Demonstration
Exercise

41Momoilb.111111aa

References: .
, ...

Workbook, Basic MathematiCs and Was;ewater", Processing Galcultions, N. Y. Dept.
of1Env.,Conservation :ow ,\ ::

,,, . . .40,-

.
Study Aid WorkboOiiII,Mathematics for Wastewater Treatment'Plant.Operators,
California Water Pollution Control Association

Class Assignments:,,1.,
1. Given go exercise problems to beTolveci.
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Module Ho: Topic:

Conversion

Instructor Notes:*

Handout

at

qt.

Instructor Outline:

1. ,DisOss/dellionstrate conversion of cubic,
feet to gallons

Gal
'4
= cu. ft. x 7.48

a. Give 4 exercise problems

2. DisCuss/demonstrate conversion of
to cubic ft.

Cu., ft: Gal
7.48

a. Give 4 exercise problemt

3. Discuss/demonstrate conversion of cubic
feet/sec. to cubic ft./day

CF'S --D

a. Give -4 exercise problems

4. DisCuss/demonstrate conversion of gallons
per second to gallons per day.

GPS *GPM bGPH 09D

a. Giyi-4 exercise problems

5. Discuss/demonstrate,con%ersion of gallons
per day to million gallons per day.

MGD = GPD 1,000,000'*.

a. Gfve 4 exercise 'problems-.

77 e

O
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ti

Converti on

Conversion' of cubic feet tp gal lOns/-

Page 76 of 158:

One cubic foot of Wa-ter is, equal to 7.4°8. gallons. TherefOre to convert. cubic

feet to gallons -one has to multiply the volume-in cubic feet by 7.48

The formula to use is:

0.

Gallons = cis. ft. x 7.48 -

.111.
,

Examplet Change 350 cubic feet, to gallons

A
Solution: Gal = cu. ft. x 7.48

J

='_350 X 7.48

40P 2.616 gallons

Exercise:

1. The volume of a tank is .6200 cubic feet. How many gallons does this

represeny .

' Ans. .

2. A lagoon holds-1,000,000 cubic .feet of water. How many gallons of water

does the lagoon hold?
Ans.

)

. A sedimentation tank hall the' capacity of 4580 cubiE feet%-of water.

many.gallons does that represent?
Ans.

. A water main has 'a capacity of 1800 cubic feet. How many gallon5'does

that make?
Ans.

Conversion of gallons to cubic feet

One cubic foot of water is equal -to 7.48 gallons. To convert gallons to

cubic _feet ore has to diyide the volume in gallons by 7.48.

The formula 'to use is: Cu. ft. _-gallons
7.48

Example:, Chanope.350,000 gallons to cubic feet.

Solution: Cu. ft. =
7.48

e 350,000 v
'7.48 78 II

= 46791.44 cu; ft.
.

Itst

. .

4r:
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Exerdise V

1. Convert 1,538,000 gallons to cubtt feet.
, Ans.

. A tank hods 6551000 gallons. How many cubic feet 'does equal fo.-: .,, .

))
.5 Ahs .

illks.
Q

A house uses '8500 -gallons of water* How many cubic. feet 'does this equaVi

...-:
..

:
Ans

14,

.. .- -
)

.

. .,

.

. ,Convert 258542 gallons to cubic feet..
Ans. ,

Conversion, of cubic feet/second to cubic feet /day

To convert cu. ft: /sec. to_ cu. ft. /day one can use the flow' chart.

CFt CFM > CFH >CFD

Where:

CFS = C11. ft./sec.

CF/t = cu; ft./min,*.

CFH = cu. ft. /hour

CFD = cu. 'ft./day

One has to remember that the-variable between the different stages 04 the' fl
chart is time (sec., min.,-Hr.,day). Therefore by multiplying the cubic-fee
sec. x 60 changes the value to CFM and CF11 x 60 td4CH and CFH x 24'= CFD

'Pt .(

Exanpl&: Change 3 CFS to 'CFI/

Solmti on: CFS CFM :-- *>CFD

x 60 = 18,0t CFM
rj

180 x 60 = 10800 CFR

0800 x' 24 = 25920

ti

;%

, '

,

a
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\=i,

soracro

In retrospe6t, to change CFD to CFS one has to divide the value in CFS; by

24 to obtaietFH, CFH by 60 to obtain CFM and CFM by 60 \to Obtain CFS.

Example: Change 129654 OD to CFS
0

5

.'

CFD I.; 24 = CFH

CFM

CFM t CFS

4

1?9654 2.4 = 2160.9 CFH,

2160.9 t 60 =,36.015 CFM

36.015 i 60 = 0.600 CFS

Exercise:

1. = Chahge 5 CFS. CFD

2. Change 35 CFS CFD

3: Champ 345600 CFD 'to CFS,

4. Change 1,296,000 CFDr6 OS

t°

Ans.

Ans.

Ans.

'Ares.

Conversion of gallons /second to million gallonsJday

To convert gallons/second to million gallons/day'one can usd'the flow chart

Ii

dps GPM -.::> GPH GPD --lboMGD

\Where:

GPS = gallons/second

GPM = galions/minutes

GPH 1,galjons/KM:-

Gpv. gallons/day

MGD ==mullion gallont/day

7""'

,

,

41*

..

% )
1

Se "A:0

t
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111/01Fam 1.7.10

'One has to remember- that. the variable is the time (sec., min., hr., day)

Therefore multiplying GPS x 60 changes the value to. GPM and GPM x 60 to GPM

and GPH x 24 = GPO-

Example: 'Change 5 GPS to GPD
,

Solution: GPS GPM GPH

x 60 = 300.GPM

300 x 60 = 18000 GPH

18000 x 24 = 432000 GPD

& 'The principle of million gallons/day is that the valueis a fraction of a

'million

t
_ 1

Example 1 ,,
..

-5,000,000 gallons/day = 5 MGD 4,
That is 5 MGD is 5 one million gallons

Example 2
r

' 650,000 gallons/day = .65 MGD

Thatis 65/100 of a million gallons
.

Therefore tb`change .GPD to MGD divide GPD 1.2y 1,:100,000

Exapple: . Change 251,000' gallons/day to
4

Solution: M.9D;-= GPD
1,000,000

= -2511 000
1,000,000

= .251.

Exercise

1. Change 18 GPS to GPD

2. Change 0.5 GPS GPD

,

)

-'

4.

Ans,.

Ans.

3. Change,. GPS to GPS
.. Ms. .

.........--frt
, . t. . ,

. 4. A pump is rated at 34APS. If thepump operates for .24 hrs. how many

gallons was ptimped? ;

Ans.

*.:



1

6

-Change:

1. ,345600 GPD ,to tviGD

GPS to a
3. If a pump is-rated

'did it pump?

. If a pump is,rate
a day, how many g

4

'

at,5 GPS and it

dat 22 GPS and
allons in.(MGD) d

) j

) 4

se,

.4

82

1.

) -

Page fo of 158

4.10..L.MIMIL710001,01

1

1. Ans.

2. Ans. },
operates for 24 hours how many MGD

3. Ans.

it operates for a tbtal of 13.5 hour:,
id it pump?

O

4. -Ans.

.
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Module HO:
1,

Approx. Time:

1 hr.

Module ,Ti t le:

,Basic Mathematics a
.

Submodtilejitle:

Weight (pounds)

Topic: /

Conversion

4-Rik

I

Pace 81 of 158

pbjeCtives:

The iearnee will demonstrate the ability to Convert concentration (moil) to
pou ds. .

Instruttional'ATas

Handout -

AV '(overhead transparancy).

Instructiona1 Approach:

Discussion

Demonstratiori

.

Exercise,
Referenie

,

or Env. Conserkatibn:.
-

,.

1

Workbook, Basi c Ma themattcs and, Wastewater, 13 mcess i ng Cal caati ons , N. Y. Dept.

. - .
r , , .

Study Aid Workbook, Mathematics for Wastewater Treatment Plant Operaiors,k
California Water Pollutig=Conteol Association

, . .

'
.. 4 41

..
. r-
`,

Class Assignments:

Given 4 exercise Problems. to be solved,
4

.1"
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Page 82 158

Topic:

Conversion , .

Instructor Notes:

a. -Emphasize that ppth is
the same as mg/1

b. , Q has to be in' mi 1,1 i on

gallons '

.

4

.

,Instructor Outline:

Ns

* MDiscassionidemonstrati2D conversion of
concentration to poundS

lbs. = mg/1 x,8.34 x Q

mg /1 r concentration

Q = flow rate or volume of water in
.million gallon

a. Give 4 exercise problems

0

.
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.--......,
-

. .
.

Con Version of Concentration to Pounds ...

J4- 7,=5"

,

To convert concentrations of parameters obtained froh lab tests to 'poun&
(weight) one has to use the formula:

= Mg/1. x 8.34 x Q

lbs. = pounds

mg/1 = concenti'ati On Of ISarametei.,such.as C12, BOD, NH3, N, 'MS etc.-.

8.34 = 1 gallon of, water 'weights 8.34 pounds
43

Q = flow rate .

,

Remember that Q can be'the volume of a tank in million gallons
flow rate in to 'pump in million all ns per day (MGD) S

. 0,.

' 4e

*ample: How rilany pounds of, 1? is added if the concentration = A, i

1.5 million garons wat4r to is 2.8 mg/1

(MG or the

Solution: lbs. = mg/1 x-8.

= 2.8 x 8.

35.03 lbs.7.

4 x Q

1.5

KEEP IN MIND THAT T_HIS FORMULA4i3 A
TECHNOLOGY AND IS USED CONSISTENTLY.

Exercise

1.

Y FORMULA IN WATER AND WASTEWATER

The flow into, a plant' is. 355000 GPD. The concentration of BOD discharge
21 mg/1.,,kow many lbs.. of BOD is being ;discharged that ,day?

1:.; Ans.
You have' determingd that you eed. a concentration of 2 mg/1 .pf chlor.ine
to be ,adBed to a flow of.3 G tadk7,Vow many lbs. of C12 is needed?

a , 4o fgns,
. . If yoUr lab reselts indicate'that the total suspended' solids is,185 mg/1

the fldw is..54 MGD. How many lbs. of ISS pretent in the how?
.3. Ans.

. A pump pumps at a'rpte O
.

f 65 GPS. The total shburs the' ppmp works is
11' hrs. -, The concentration is .2 mg/1: . How many 'pounds of flouilde' is
needed to juke up the concentration up to 1 mg/1?

4. Ans. = (

I

t' e

85-

\ A r
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Module No:

7

),

Module Title:

Basic Mathematics

-.Approx. Time:

1 hour. .1'

'Submodule Title:

Flow .Rate4Aand Irreight

**EVALUATION
°

\

Objectives:

4.

4111V 4 4
4

The learner wi demonstrate the ability-to determine correctly the answers to
8 out of 10 pralems',related to the'conversion of:

1. Cubic ,feet to sal 1 ons

2. Cubic feet. per second to million gallon.s per day
3. .Concentration (mg/1) to pbunds

1., Convert 60 cu. h: to gallons

a.. 448.8

b. 8.02

. C. 750.6

2. Cojvert -187.gallons to cu. ft.

s
a. 22.42

b. 1398.76

c. 25 ,

3. ConOert 80 GPS tb GPD

a. 115200 .1

b. 6,912,000

c: 861,696

4. Convert 12 CFS to MGD

.323

. b. .129'

c. 7.755

a

et

$.

9

I.

r

°

$

T.

4,
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t.

. Convert 12158 GPH to MGD

a. .292

17,507,520-

c. 291792

d. 4863.2

. Convert 0.864'MGD GPS

1.34

b. 600

.c. 10

d. 1

"

(

A.

7.i A?)ump pumps at 350 GPMt rf it operates only-for 3.8 :hours, how many
Abs. of solids-did it pimp to the plant if the solids :oncgptration

(

a. 7-0...*15 *"..L

b. 1.86

c. )-
. .

d, 79A2

.. A tank ;has a volume of 2,*462:,000 ga1.113;ts_c: HOtiq many pounds of Cl 2 is
"needed to have, a concentration of 0:8 'mg/.1 (assume no dema,

a. 16.43

b. 1-.6S

C. /164.26
-

"d. *2.2) *
- j_-,-

Your raw. Witter . has. atCoricentr:ation of 1.8, . /.1. of iron. Hoyi'rianyPourids
of ron is removed if the discharge is 0:021,.!mg/1 zi4the flow,per'..day is

.._ :.. . , . ...
-'. 3/60 0 cubic feet. _,. ..

a. 4:042

:b. pa.4.79
r
c. 4.1:000

-1 -007

'
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!,

10; How many 'pound's of BOD is discharged into a stream from a plant with a
flow of 785,000 gayons and a concentration of 15 mg/l.

a.. 22.91

b. 27e48

c. 229.14

d. 2291.4

0

0$4

4

'1

.74

ze

n-:0 5

4

-

I

.

.

4
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Topic:
EVALUAT10N

Instruct Outline:-

Handout

,Ans'wers

11. a

b

4.

5. a

6
,

r

7. c,

8

1111..........ihr

. Give 10
k
eva1 uation problems.

4

9. d

0.

4

&

. r

Co

4

ea,

.

et '

.

O

lr
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Module No- : .c
. .

.

Module Title: .

Basic Mathematics )
. 6

Submodule Title:
,

. .

Circumferences
.

0..999

...1
.

Approx. Time:

_ 1 hr.

.
.Took: .

.

. .

Rectangles/triangles/circles/trdpizoids
.

06jectives: .

.

The learner will demonstrate the ability t o e .ermine the ci.cumference of
rectangles, triangles, circles and trapizoids.

. .4c,

.

.
. .

.

, .
.

.

. .

-4.
. .

. .. .

-. 6
.

.

.,

.

.

Instructio, Aids: - ,

, .

Handout . ._
.

..,

A
AV (Overhead transparancy) .

.
.

. . .

.

.

.)
..,

. .
..

---Instructional Approtd.
..AP-.7

- ,-
.

Discussion
DemonStratione-

_. -.

Exercises I .. D

. N
. .

, .

. . .

. .

Vr

-...

.

.

Refeiencesl

Workbook, Basic Mathematics and Wastewater' Processing Calculations, N.. y. Dept.
of Env. Conservation

,

,

College Arithmetic, 2nd Edition, W. I. tla*04, Wileyk ; Sons .
.

' -

.
.'

. .
.

1
. . .

. .. .

Cjasi Assignments:
.

1. Given 16 problems as exercise. 4 Problems Der geometric figure..

. J .

I.%

.

..

,
.

,

.

.,.

-
..

4
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Module (4o: Topic:

Rectangles,' it-tangles, circles, traPizoidt

Iristructor Notes: Instructor 'Outline:

Handout

t

.o

I

v.

r.

0,.

.

-1

.0.WM1Mir

1. Discuss /demonstrate how one calculates the
circumference of

I a. Rectangles C= 2 L 2 W.

b. Triangles C =-1+

.c. Circle. C = D
or -

d. Trapizoids C= a 4- b d

2. Eachigeometric figure has 4 problems to
be used as exercise..

it, t
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,CIRCUMFERENCE
7

Pkge 90 of 156

Rectangle---, N./

The circumference of a rectangle is the sum of all four sides of the figure.

he answer, has linear unit values (feet; yds; meters, etc.)

Formula

C = L+ L + W W or C'= 2L 2W

4

example: 'rind the circumftrence of a rectangle if the

width is 8 ft:
Ap,

Solution

C = 2L 2W

= 2 x.15 + 2 x 8

=,30 16 I

= 46 "ft.

length, is 15 ff. and the

C = circumference

L = .length

W = width

Exercise: Find the circumferenjeof.a rectangle with the dimensions of:

1. I L = 60 ft. ,
W .= 45 ft. 0444

?. L = 45 ft. W =30 ft.

3., L =. 63 ft. , W F 6 ft:

4. 'L = 40 ft. 14 ; 12Ift.I.
r

'Ans.

p,

Ani .

Ans.

1



.

.Triangles

The..ci rc wife ren ce of

The answer has linea

Formula'

.0 +.b + c

Page

llrir
1

of 158

dangle is"the

unit values (fee

sum of the :three side

yds, meters, etc.)

Example: Find, the.. circumference of a triangle )

Side a = 20 ft., Side b = 15 ft. and Side c - 25 ft. -'0. ,
Solution

C a b + c

= 20 + 15 + 25

5:60 ft: ,.a:
.

0,

4.1 .

..t

C /=-eci r,,cumference

a,7-4.--Fthele-ngth of

= '''the'Aength 'of

f the triangle.

the...,length of,..;

,

b

....,.

Exercise: -Find the circumfere?tce of a

a
.

b u c

It- 5 ft ', ft. v 8.6-ft. n -

Z. 10 ft. 14 ft. 17:2 ft.

3. 12 ft.' 19 ft.
,

22:5 ft.

4.445 ft. 40 ft. 60.2, k.
sv

triangle with dimensions:

Ans.

Ans.

t

onesi-d-e;

the'secol'Iri 'skie

the third side

Ans

.Ans.
' *,



4'

.
Circle

-Page 92 of 158

The circumference of a circle is the perimete of the circular figured The
,

answer has linear unit valDs (feet, yds. meters, etc.)

:or x.D

Ex ,ample: Find the circumference of a circle with a diametef-of 25 ft.

Solution ,

C x D

= 3.14 x 25

= 78.5 ft.

-0

4

4

C = ci r, umference

swir=,3.1

= did' eter

Exercise:, Fin,d the circumference of a circle with the dimenions of:

1. R = :30 ft.

2. R'= 75 ft;

3. 0 = 100 ft.

4. 0 = 150 ft.
.

94'
r

Ans. '

Ans.,.

Ans.

..

.r
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.

' Trapizoid ,
hecircumference of,a trapizoid is the ,sum of all 4 (four). side's of the

figure..' The answer has linear unit values (feet, 'yds.; meters, etc.)
.. .

Formula: C?--, a k b + "c + d*

'Page 93 of 158.

1011111110MIONI 0111.1MNIMII

Example: Find the circumference of a i,fapizoid with 'side a = 30 ft.,

side b = 20 ft., si de s = 1.0 ft. , and side d = 10 ft.
,,

Solution: C=a+b+c+d C= circumference

= 30 + 20 + 10 +.10 a o= length of one side .

. = 70 ft: b = length of ,opposite side
sk,

C = length of One unparallel side

d = leasth of seccnd unparallel side

Exercise: Find the circumference of a tragizoid with the dimensions of:

***+' N . b' c d
. . ,

.).--'1
.., .

if
1.11 10 ft. 8. ft. 4 'ft. 4.5 _ft. , 1, °Ans.' -4 -----..
2, 16 ft. 12 ft. 6 ft., 6 ft'. . 2. Ans: , -r

. ..
%.

o A , ------,-----
3. .80ft,. . 70 ft. 5 ft.'. 7 ft.:- 1; / '31Atis'. ,'-, ''

,.

a /\ I
4.. --1Q0 .ft. . t 85 ft:., ti:.3 ft. 4 > 4. Ans .

wMirr,1-
,s.

.95 ,.

7
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Module No:
a

Module
..

Basi c Mathematics

Submodule Title:

CircumferencesApprox. Time:

1/2 hour- ' EVALUATION

c

Objectives:

The learner will demonstrate the :ability .to deterinine correctly the answers to'
5 out of 7, problems related to the circumferences of:

1. RWgarigl es
2: Trian-gl es
3 Ci.rtles

Trapizoids

. What is the el rcumference of a rectangle 'that has 'the dimens:on
length = 60 ft. and width = 20 ft..

o :, -,

a. 1200 ft. ?

b. 160 ft.

c. 80 ft.

d. 120 ft.2 I
1

circumference.
. .

,

. 2. What is the 'a rattan le where the length is 600. ft. and'
the width is 500- ft. )

b
. ,

.a..
,

300000 ft.i ,,,
., . 1.

b. 2200 ft. ..
V

' .

z.

1 .
":', : '"

CI 100 ft . k?
O I

d..." 80 ft.

o.,

3: What s the 'Circumference Of a* triangle that has the dimensions 40'f
. t 44.7 M , and 60' ft.'

-a. 100 ft.

b. 144 7 Xt.

fit 144.7 ft.2

d. 88.1 ft.
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4. What is the circumference of a triangle that has-the ,dimensions lOu ft.
120 'ft.., 156.2.ft. 4

a. 1,200 ft.

b. 276.2 ft.

c. 376.2 ft.

d. 200 ft.

5. What is the circunference of a_-circle with a' radius- of 104 ft.

a. 200 ft..

b. 314 ft.
. ,

c. 628 ft.

d..- 3140 ft.2

\\N\

6. What is the circumfel-ence of a circle' with a diameter bf,150

a. 1099 q.

'b. 70650 ft.2

c, 300 ft.

d. 471 ft.

7. Find the circumference of a trapizoid with the dimentions of
_1404.

a, = 500 ft., b = 490, c 7 ft., cl.= 7.ft.,

a. 990 ft.

b. 100_4ft.

c. 450 ft.

d. 554 ft.

97 ,
4

C
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Page 96 of 158

Topic:

Rectangles , .Tri angles , rCles., Trapizol ds

Instructor Notes :

'1. Handout

,Answers

111.41104.000.0441110144

1. E.

2. b

3. b

4. c

5. ci

64: d

7. d

.

. .
Instructor 0'01 The:

. Give 7' ev al uafion problems

.0

44

9

98 .

I

4
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Module Nqi
';

...

. .

,
.

,

.

Module Title:
.

. .

-Edi'ic Mathemaiics
. .

..--..
Submodule Title:

Areas
.

.
,

...._, -
.Approx. Time: .

_

:. 1 hr.
. .

--.......,
Topic:

Pectanglesisquards ,

. .

.

.

,Objectives: .
.

.
, .

The learner will demonstrate the ability to determine the area of rectangles

and squares. ,1
.

. .

, .

,

.

.\ ..

. .

. :.
.

.

* ,' . ,.

.

,,

.

.

---
Instructional-Aids,:.

Handout .. f
S. 'IS'

V ----- <\
.

,

.
.

A Oheadtasparncy)
I

-N -
I .

Instructional Approach: ;

'

on ,

Demoistration
Ex: vise

.
) .3 ,

. . .

..,
.

,

: ,

.

,

-
.

References: '. ,,,).
)

..-.,

Workbook., Basic Mathematics and Waitewater Processing Calculations, N, Y. Dept..
of cEnv.. ConServation .- .

. / .

.,

College Artthmetcd, 2nd,Edition,V, I. Layton, Wiley & Sons -

,. . . .
-

.

, . .
._ ()

, 7--- 0 -AF
% -' -' ... .. .

N , ',..,1 '...' -
.

s'4i .
.lass Assitimeqi.: -!

.

Gi en.p exercise problems.- rectangles, -4
.

Squares. .

.

- l, I . 4 . . ..
.

.

'9`9`
.

-
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- Module No:_-
..-

I

Topic: --

Re tangles/quares,

A

.Page 98 -Of. 158

nstNctor Notes: Instruttor Outline:

Handout /_
a., Emphasis that linear'

measurements hasve to be
in the,sane unit values
i.e. ft. or inchds Or
yds. or meters etc.

. Handout

a. Emphasis that linear
"measurements have to be
in the' same unit valdes
i.e. ft. 'or _inches or

yds. -or- meters etc.

. Handout

44

DiscuSs/demontrate how cne calculates the
area of a rectangle using the formula

'A=LxW

'A = Area

L = Length.

W = Width

Discuss/demonstrate how tne calculates.
the area of a square using the formula'

A (L)2

A = Area

L = Length or side

. Give 8 problems

4 - rectangles

4 - squares.

eq.

ar

a

.
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AREAS
.

j
Pag.e. 99 of 258-.

. Rectangles

A rectangle is ,a A-side0 geometric figure whose,fength
,its width n measurement.

formula (

4 t, a .

The area of a rectangle is equal. to length x width, W.
.

Example
. c 4 ,

Find the area of' a rectangle 'with the. length equal to 45 ft. and width
equal to 10 ft. '

is di fferent .from

Solution

A.LxW

45 ft, x%10 ft:

450sq: ft.
,

, .
1 4

Squares
.....

A .

.-
..

tsquare is aspecial rectangle whose "length is equal' to its width.

,..

V Formula , / .

The area of a squarOs equal to the square of the side.

A = -(L)2'

Example .

Find the area of a ,square who

Solution

A = (02

= (12)2

144

side is equal to 12'ft.

t_- ,11/1W6
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Uercise I
G

Find the area

Length'

60 ft.

2. .45 ft,

3. 72 yds..

. '110 oft.

, . .

Pages 00 of 158

of a rectangle whose dimensions are

Width

20. ft.b

40 ft.

12 yds.

64 yds.

Exercisd II

Find,the*rea of a square whose

Side

t 1. 15 *ft.-

2. 26 ft.

3. 4 'yds.

4... 185 in.

fre.

1

4'

4

1 02

L 1.. Ans.

r Ans.

'3..Ans. - /7,

4.. Ans.

side dimension is

4
1. Ans.

2. Ans.

3. Ans.

O

4

;

46,

PA

.

,e
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Module NO.:

APprox.,Time:

. hr.

Module Title:

Basic. Mathematics :

ISubmodule Title:.
Areas

Topi c:

Triang,les

ss

Parp 101 of 158

MIIPIMNION

o

1

Objectives:
. ., .

`4.

, .

The learner will demdnstrate-the ability to determine the area of triangles andtrapizoids: .
.

t0
4

is a

Instructional Aids:

Handout
iikal

AV (Overhead transparahcy)
Q

Instructional Approach:

Discussion
Demonstration.,
Exercise ."

Et.

References: ....
4

WorkboOk, Basic Mathematics and Wastewater PrOces-singCalcWations;.N. °Y. .Dept. of Env: Conservation t -
.o. .

College. Arithmetic,-Ind Edition, W. I. Latyton, Wiley & Sons'

Class Assignmenti:

Given 6 exercise problems. to.be solved.

103

,,9



A

4

do11...

Aw....101016

Module Ho:*

. Instructor notes:

Topic:

Triangles

Page ',102 of 158

P

Instructor Outline:

. Ha-ndopt ---N
...

_

. a. Emphasis that linear
measurements have tb be
in the -same unit values
Le.: ft. or inches or
yds. or meters etc.

4

. Handout

4.

/

:

4

A

4

Discuss/demonstrate how one calculates th'e
area of a triangle 'using the formula

-. .:A.7 libxh

A; Area 1.

b = base

h = heigt-t

. Give 4 problems

104.

,

14.

3



4

1

-Tri angle.

. O
td

Page

'
A triangle is a three (3) 'sided figure. To calculate the area of a trianq
-one must know the length of one side (known a's.the ba§e) and the vertical

aistand4 (height) from the base to the opposite corner.

..
103 Cif 158

.1

Formula
c "'LP ,

Area of a triangle 'is equal to 1/2 IV base x height. A = 1/2 b x h

Akt

t
c

Example ,
I

.. --,_

, _ `"!'' - Az
Find the,area, of a triangle Whose base is 20 .84 and-the height is 15 ft.

.SolUtion .

A .= 1/2 x b.

= 1/2 x 20. x'15

150 sq.: ft.

Exercise

:3

Find the" area _of a triangle whose dimensions are
-

1. b = 60 ft. 20 ft. \ 1.. Ans.

2. b = 45 .ft. h,= 40 ft.
1

b = h -= 12 yds.

r, 4. b = 64 yds. h= 119

Cd'

. 3

orl

105

2.

3. Ans.

4. Ans.

e



a.

the

Approx. T

1 hr..'

me:

loMIL.

Module Title: .

Basic,Mathematics

SubModole Title:
I

Areas

Topic:

Circle

paw*104 of 158

Objectives:
1- .

The learneryill demonstrate the ability-tosdetermine the as .it of circles.-

61=1,1

Instructional Aids:

Handout

AV (Overhead trang-parincy

Instructional Approach:

Digcussion /

Demonstration
Exercise

........ftgAmmo
References:

Workbook, Basic Mathematics and Wastewater Processing Calculations
Dept. of Env.' Conservation

CollegekArithmetic, 2nd Edition, W. 1. Layton, Wiley & Sons

Class Assignments:`

.Give 4 exercise, problems to be solved
.



r

,

.111.,
Module Ho:

-- tr

Page- 105 of 158.1....... .
Topic:

Circle

Instructor -notes: Instructor Outline:

ir

Handout
. .

. .

a. .Emphasis that linear Ai ft

measurements have to be
in the samd.unit..

2. Handout°

t>

1. Disc uss/demonstrate how one calculates the--
area of a circle using the formula, -

A =Tr -g2

A = Area.

f1 = Pi (3.14Y

R= Radius of the circle

2, Give 4 problems

2- radius

2 -,diaineter'

4

107

.4

4

9



4

Cfrcle

^ a

A

06,ge 406, of -158

.
..

.

isA circle is4ac.urved line'wheFe'every pdirrt s equ. distint fr:bitra point within
called the center.. A circle has major identifying key words. ..

*. iRadius: Is a line drawn from the center to he o r..edge. .,,
, 1

4.-,

Diameter: A straight line drawn from aely po nt oll the -outer edge.' rQugh the
- t center to the outer edgegn theiopposite side. .-

..... ,.,
A, diameer is twice the length- the radius in retrospect,. the radius
is. half o\f'the Jli meter. .

Formula

Area of a circle is calculated using. either of the three formulas:

1: A = l x R2

;--* .1rx D2
4

A = ..785, x D2,

Example

Find the area of a

Solution .

xl R2

=-3.14 x (65)2

circle

13266.5' sq. ft.

with a r,adi us, of 65 fat,

108'

t.

R =; radius

D =`,diameter.

'S.
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.

.4,
.

Page 107 .of °158

Example II 1

Nc,

Findthe arei of a. circle.with a diameter of 75
1ft.r A

Solution

A = .785 x 02.

= .785 5( (75)2

= 4415.6 sq ft. ft.

.Exerche

. Find the area of a, circle-Whose radius is

' 1. 18 A.

2.. 100 ft. -
.

-

'Find, the area' of a circle whose, diameter is
I ,r

4, 108 ft.' f. .

2. 17 yds.' 3 ft. 4

n

. Ms.

2.. Ans.

1. Ans.

;2. Ans.
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Module No: , -4 Module Title:

'Basic Mathematics

Appro . Time:

1 hr. ,

Submodule Title:,

Areas
.-----___--

Trapjzoids

'Objectives:

The learner will demonstrate the ability
.

to determine the area of trapizoids

AMP

I

f

r
Instructiolial'Aids:

Handout

AV (04head transparancy)

,111111

a

Instructional Approach:

Discussion
Demonstration
ExerCise

.11MIIII/INIA

.

..:-----..----- ..04
References; 2 -D

Workbook, Bastc Mathematics and Wastewater Processing QalcUlaiions, N. Y. Dept. 0
Env. COnservation ,

0

College Arithmetic, 2nd Edition, w.'f. layton,,Mijey & Sons ,-,

C O

Class Assignments.`

Given 4 exercise probleMs to be solved

11.0 .
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Page 109 of 158

Module Ho: Topic:

trapizoids

Instructor Notes: Instrudtor

4

a

1. Handout

a. Emphasis-that linear
mgasureMents,have to
be in the same .unit
valuer i .e. ft. or
inches or yils. or

meters.

. Handout

.43.;

1

.. 1. Discuss/ mons-trate how-one calculates the
area of' trapizoid using the formula

A =,1/2 (a- b) x h

A.= Area

= Length of oneside

b = tengthof the oppoSite parallel side.

h = height
/.`".

2. 'Give 4 problems



Trapizoids
S

N trapizoid' is a 4-sided figure that has two opposite sides. parallel but not"

equal.

Formula

r
The area of a irapizoid is equal to the average of the sum of the two parallel

sides x the height of the figure

A= 1/2 (a +.b) x h

- Example

Find the.area'of a trapizoidewith the Owensions of:

Side a =140 ft. . Side b = 36 ft. h 5 ft.

Solution'

A =.1i (a + b) x h

(404- 36) x 5

= 190 sq. ft.

=,

--e

IT IS IMPORTANT'TO NOTE THAT THE ADDITIONS OF a + b HAS TO'BE COMPLETED BEFORE"
-I.MULTIPLYING BY THE HEIGH..AND THEN DIVIDED. BY 2.

Exercise '.,' .

,.

find
.

the area of a traPizeicLwith c -dimensions of:
- ,

1. a = 10 ft. b = 5 ft.
.

h.= 5 ft. 1. Ans.'''

2'. a = -30 ft. B .,36 ft. h . 3 ft. 2. Arcs.
,

3. a = 480 ft. b = 500 ft. b = 6 ft. , 3;4, Ans.
.. ,_

4. a =,110, ft. b = 64 yds. .h = 2 yds. 4. Ans.
-",

112 .-



,e No:

Approx. Time:

.1 hour.

ule' Title:
o

asic Mathematics

_Page 111 of 158

Submpdule

Areas

EVALUATION , `I

Objecti yes:

.1%.

. 1. .

.

The learner wilT demonstrate the ability to' determine dorreatly the answers to
gout of 10 problems of areas o geometri c figures of:

. --
-1. Rettangles/quares / , 0

2. Triangles ......

.

3. Circles
,

'

-4. Trapi zol ds ,,

.
. / 4.,,,..

.,

0" 0

1: --A triangle has es its base 6,...f,1/3 ft.. and. its height 3.3/5 ft. Compute its area.

15 sq. 'ftli

.- b. 18. sq. ft.

c. 25 sq. ft. ,

d. 100- sq. ft.

. A :lagoon has a length of. 550ft. and a width of 400 ft. What is the surface
area of the lagoon.

.

a. 225,000

ILA20,000

c. 69,080 ":

__ d. _1,220,000

.. -An 8 inch %.,Lor main has a cross-sectional area of

sq; Inches

b. 50.24-sq. inche)s
7 ,

c. 150.24 sq. inch,es.

..

ti
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The crqss-sectival area of an 8 inch pipe is how many time
the cross-sectronal area of a 4,,,indh pipe.

a. 2

b. 6

C.

d.

1

11-

J

. s

as great as

. The.length of rectangl a is 62ft. and the width- is '30 ft. rind the,
surface area:. ,

.

''I'l : -
a; -9D0 sq. . /

"J

b. ,.92 sq. ,ft.

d C4

c. 5. 1860 ecj. aft.

r

d. 3844 sq. ft: .'
.

8

. A circuiar Clarifier has a radius' of '48. ft.(4..... .-
a;1 301.44

-

1 6'.. 1808'1.64 ')t 1
r

e V

,c. 150.72 :. f
-..

..d., 7234.5a ;I
dK

Wns'at is the surface area.

.1.

. .
7. A trapizoid kias the dimensions of the two opposite sides being' (a) 4-80 ft.

and (b) 500 ,ft.. The height ,of thc trapizoid is 5 ft. Calculate the
area of,thetrapizoid..

70'N

a. 2450 vsq., ft. *

b. .4900 ,sq.ct.

c. 600000 sq. ft.

d. 36,000 sq. 'ft.

. A 14 inch water main has
.,

a.. 1.068 sq. ft!

b. 615.44 sq. ft.

153.86 sq:

0.39158Sqs -ft.

e

ti

an area of:

114

4'

.01

t-
'4
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. A trickling filter has a diameter of 100 ft. 'What is the area?
a. 78.5 sq. ft.

b. 31400 sq. ft.

c. 7850 sq-: ft.

_d. 2125 sq. ft.
, .

10. -"A rectangular sedimentation tank has the-dimensions.of.length .101 ft.
and 6 inches, .and width of 28 ft. -4 'inches. Find the surface area ofthe tank.

a.. 129.83 sq. ft.

b. 2885:44 sq. .ft..

k

4

1'

c.- 2875,83 sq. ft.

d.. 2000.65 sci.

if

4

115-

O

.
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Module Ho:.

".

-t

Page 114 of 153
_4,

_Topic:

Evaluation

Instructor Notes;
,

r--

Li. Handout

Answers

1. a

,2. b

3. b

4. C,

5. c

6. d

7. -a

10". c

4.
I - ,,"`

Instructor Outline:

1. -Give 10 evaluation-problems.

6.

Soo

.

0.

1

O

.41

II

e'

;
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Module No:

Approx.Time:

1.hr.

.

Module Titlez"

sic Mathematics-

-Smbmodule Title:

Volumes

Topic:

Rectangular solids/cubes

Rage 115 of 158

nemiliAarximaT;M:Wr=iimilif.*

M.
J.

/

Objectives: The learner will demonstrate the
- ability to determine the tluce

of rectangular solids and of cubes.
.

Instructional Aids:`

Handouts':

AV (overhead transparancy)

9

11

tructional-Approach:,

Discussion
Demonstration
Exercise.'" =-

4

References:

WorkbOok, Basit Mathematics andWastewater, Processipp.Calculations-, Y. Den
of Env. tonservq40

f

sS.

ti

I
.

mmmftmwammairer.wi

College Arithmetic, 2nd Edition, W. I. Layton,' Wiley & Sons.
,

. Study Aid Workbook, Mathematics-'for, tlastewaterTeeatmept Plant Opervtors,
Cafi,fornia Water Pollution' Control Assdciatidn

Class Assignments: ,

'Given 3 problems to be,solved 4 rectgu/ar'sglid, 4 cube
.



3

Mod le Uo. -. Topic:

, Rectangular solids /cubes

Instructor Utline;instructor Note's:

Hat dout

a. -Emphasis that 1 i near

measurements -have to be
in the same unit values

feet -or -Inches, or

yids: ormeterS etc

b. Emphasis that the unit
val ues for vol ume is i n

cubic ft. or cubic yds .

cubic meters etc.

118

Page 116 of 158

Di scussAdemons tr. te, how one cakul a tPs the.

vol ume of 'a reft ,cal i d usi ma the

formula t4,

Y

V=LxWxii

V = Vol ume

L = Length

W = Width

r5

= Hei,04 dr depth

2. Discuss /demonstrate how one-
the vol Limes of a 'cube usi n'41

lr'.=

V = Volume ,

t = Lingth 'of orie side,

-3. Give 8 problems

4 - cube' .

4 - reci'apgul ar:sol i ds
.

,

t '

cal cull ates

the formula

'

C.S.

(;'
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Rectangular Solids .

Page 117: 1.58

A three dimensional figure that has six (6) surface sides.

Formula

AMIPIZZPINIIS.ItC1:4110

The voluble of a rectangulaar solid is equal to tpe length x width x,heiqht of
the 'figure

=LxWkil
. I

E21.1EPilt "N\ 46 -'1,

. ,

'Find the volume of a settling tank whose.dimenSions is length, 30 ft. width 15 f
and height 10 ft. -.

Solution

=LxWxH

= 30 x115 x 10

= 4500 eu. ft.

,74

4

n

enal........1.4111141.F.41704171.11.4.4.14.011

U9
4,
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0

_Cube

A

A- el) e is a special rectangular solid where all
. 11

Formula. A
t

v..
,

V (,L)3

Example -

0
'Find.the volume of a settling basin with the dimension of 20 ft.

/ .. .
, .

sides are 4Cival,
a; z. -

Sdluti

RP

= (20)3

= 8000 -cu.:- ft.

Exercise

5

S.

Find the volume of a settling basiji with the .dimensions of

N

1

` 1., Length 15 ft. Width 10 ft. Height 5 ft. f: Ans.

2. Length 16 in. Width 6 in. 7 Height 12-17t,2. Ads.

3. Length 206 Width, 150 ft. Height 5 ft.. 3. Ans.

4. Len* 20 ft. > Width 20 ft Height 26 in. 4: Ans.

.

Find the volume of a Settling basin with the dimensions of

.

1. Side 5 'ft. . 1, , Ans.

2.. Side -10 ft. 2 t4 ns. %5-
ti

3. Side 12 in..
tnsv. ,

.
.1.r*

4. Stde -8 yds. 4 Ans.
4

r.-
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Module no:

4

Approx. Time:,

1/2 hr.

Module Title: :.

Basic MatheMatics '

Submodule Titlef

Volumes

Topic: 1

'Cylinder

,

Page 119 of 158

of

Objectives: The learner will demopstrate th.e ability to determide the wilume
of'a cylinder

qe

Instructional Aids:

Handout
.

AV (overhead transparan6f)

Instructional Approach:

Discussion
Demonstration
Exercise .

ReferenceS:

WorkbOok, Basic Mathematics And Wastewater, Proolssinb Calculations,, N. Y. Dgpt.
of Env. Conservation

4444444
A

Col'ege Arithmetic, 2nd Edition, W. I. Layton,, Wiley & Sons

Study Aid Workbook, Mathematics-for Wastewater Treatment Plant Operators,
California Water Pollution CodtroLAssociation.

Class Assignments:'

Given 8ixer4ise probleMs to. be solved.

121 J



,

Module.

InstruCtor Notes:

1. Handout.

4

/77

Topic :'

Cylinde'r

P.

xo.

a. Emptmis that linear
measurements' have to be
in the same unit values
i.e. feet or inchei, or
yds. or metiers etc.

b. Eniphasis that the unit

values for volume is in
cubic ft. or cubic ydt,
cubic meters. etc.

. 'Discuss/demRnstrat how one .cal culates the
volume of a cylinder USir0Q the formula

V = x H-
. og

V =0 x
4'

V= .785x 2xH

'V = Volume

ir= 3.14

R = Radius of circle

.= Diameter .of circle

, H = Height. or length of cylinder

. Give 8 exercise problems



4-

Cylinder .
A cylinder is a very common. figure. Pipes and cans have the form df a cvlinde

Page. 121 of 158

Formula

The volume of a:cylinder: is equal to area of the "base x the height, -,.
(REMEMBER THAT THE BASE A CIRCLE) 4..

The three formulas that could be 'used-

.1. V = Tr x R2 x H R = Radius

2. V= 7x D2 x H 0 D =T Diameter
4

V = x H.

(Figure 1)

H = Height

77= 3.14

.

It should be noted that the positio;) of a cylinder may be vertical, Figure (1)
Sr horizontal, Figure (2)

p

"Example 1

Find thevolume-of a cylindrical
45 ft.

Solution

V ,--. fix R2'..x H
. t a

.=.73.14 x (20)2 x 45

56520 cu. eft. .

tank with a radius of 20 ft. and a height of

123

A
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Example 2

Find the volume of a pipe with a diameter:of 12 inches and a :length of 20 ft.

Sorution.
. .

A 12 inches 'is 'converted to Itet - 1 'ft.

. Using the formula

.785..x. D2 x H

The H is the 'letter indicating height, but'since the problem states length
than substitute L for H. So the forMula

V = .785 x 02 x H

.1s converted to

V..785 x02 xl

= .785 xt1)2:x 20-

= 15.7 cu. ft.

Extrcise 1
1

Find the volume, of a circular tank with the dimensions of, ,,.

1. Radius 40 ft.

2. Radius 62

3. Diameter 124 ft.

4: Diameter 80 ft.

Exercise 2*

Find the volume (ft.3) a water main- (pipe) with the dimension

Height 15' ft. . Ans.

Height 120 *ft.

7

2.

..Ans.

Ans.
_......'

...s.- - Height 60 ft. 3. Ans..'

Height 30 ft. , 4. Ans. t,

%.,

1.

2.

.

.

Diameter 8, inches Length 2000 ft. 1. Ans.

Diameter 14 inches Length 400.ft. 2. Ans.

Diameter 18 inches Length 12 :ft. 3. Ars.

Diameter 6 inches Length 20 ft. 4. Ans.

124
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Module No-:

4....w

Page 123 .of 158

Module Titl :

,Basic Math ics

40.6004000000O01011,
0, Mr,

Approx. Time:

1/2 hr.

Submodule.Title:

Volumes

Topic:

Prisms

ObJectives: The lea' ner will demonstratethe, ability US dete-mine the volume
.of a prism.

rt.

41.

c

Instructional Aids":

Handout

AV (overhead trahsparancy)

Instructional Approach:

Discussion
Demonstration
Exercise

0.

References:
. ,

Workbook, Basic Mathematics and Wastewater, Processing Calculations, N. Y. Dept.
of Env, Conservation

, 'j
JP C - .

...
.

:College Arithmetic, 2nd Edition, W. t-Laytbn, Wiley & Sons,
. . - : .

Study Aid WorkboOk, Mathematics .fOr Wastewater Tr atyent Plarit Operators,
California Water Pollution Control Association

I 4

Class Assignments:

Give 4 exercise problems to be solved

*. .

12
st
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Page 124 of 158

Modulevtio: ic:
Prism

Instructor Notes:

C

. Handout

Instructor Outline:

a. Emphasis that linear

measurements have:to be
in the same unit values
i.e. feet or inches, or
yds. or meters etc.

b: Emphasis that the unit
values" for volume is in
cubic ft. or cubic'yds.

cubic meters etc.

O

1. Discuss /demonstrate how one calculates the
volume of a Prism

V =1/2 b x h 'x L

V = Volume

b.= Base of triangle

h = Height of triangle.

.

L = Height dr,length of the .prisM -

2. Give 4 problems.,

40

4
O

126

,
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C

Page,125 of 158

rn7M
fa

Prism 43rjtst-
The best way to describe a prism is to 'visualize the_figure.

v. -4

. Formula

The volume of a cylinder is equal to area of the triangle x the length

V.=1/2x-bxhxL

Exercise

Calculate, the %/Ohne' ofsr'iiriSin with the dimensions

,-- ; -1_'. ,

,

t,

L = 15 ft..1. b= 10 ft. h = 4 ft. --
_

2. b = 45 ft., hr= 40 ft. )

3. = 25 ft.. h = 10 ft.

4. b h+06 2 ft.

7

1. -Ans.

Ans.

. Ans.

Ans.
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Page' 126 of 158 t.
.....M..............M.Bre.V.....11/......1.11111.11
Module No: -.

,. .

.

Modu4 Tit)v:

Basic Mathemdti
. ', , .

Submodule,T tler .
.

/

,Volumes

fNINYJONMION.MIN

Approx. Time: .

..

1/2 hr.

Topicf ., .

Trapizoidal olids ...J.

.
.

Objectives: The learner will demo stra'e the ability to determine the volume-of
ti-dpizoidal solids.

i e
.

. ..

'
.,

. .

V
. ,,

.
.'-,. .

.

.

.

.
.

.
. . . .

Instructional Aidt: .
, ,

. .
.

. .
,

Handout
, 4

-
,.

' AV joverheadtranspitancy) ,
. .

^? .

. . .

..,

Instructional /Approach: . .

Discussion ...

...
.

.

onsteation
.

,

Exe .
, °

. e

r..0 ..
.

$'

References: .

Workbook, Basic Mathematics and Wastewater, P 'cessing Calculation, N. Y. ,Dent.
'of Env. Conservatiorr

.

°College Arithmetic, ZndEdition, W. I. Layton, iley & Sons.,

Study Aid Workbook, Mathematics fdr-Wastewite, T 'atment Plant Operator's,
'California Water Pollution Control Association .

..- a

,
*,- .

Class Assignmpnis:' ..
,

. ..."

.

.

Given 4 exercise problems to be solved.
. .

. . .,

.
.

. .

dr.
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Module _No: Topic: .
Trapi zoi dal Solids

Instructbr Notes: _

Handou

a. Emphasis that linear
measurements_ have to be

the same Unit values
i.e.. feet or inches, or
yds. or meters etc,

b.' Emphasis thatthe unit
values for volunp is in
cubic ft. or cubic yds:
cubic meters etc.

c. Note that trapizoidal
solids usually, is the
geixnetric figure of a_
lagoon.

d. Explain that Al

= Surface length

= Surface width

and that

..

= Length oftage

= Width of base

Instructor 'Outl ine:-ear

Page i_121 of :1513.

Discuss /demonstratehowJ one calculates the
volume of a trapizoid 1 solid,using the
fotmul a

V = 1/2 .V1

= Volume

Al = Area ok the su face (1°. xW).

°A2 = Area of trke ba e

H = Height or dePith
1"--

Give 4' problemt

, I .

129
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...

Trapizoi dal .Sol id

A trapizoidal solid ik a geometric figure wpere two Opposite and parallel
-'"" . 4 A- '

surfaces are \not ecitial in area.

Formula

The volume of a trapizoid solid is equal to

surfaces x the height (depth) of the solid.

V = 1/2 (A1'4. A2) x H'

Al = Area of the 'surface L1 x

Where 1.11 and 411 is the.length of the surface

And

A2(_= Aron of the base 1.2 x W2
41

the. average of the two parallel

Whtre L2 and W2 is the length and width of the base

And .H is the height

This geometric" figure is usually the figure-of a lagoon.

Example

The arfkce dimensions of a lagoon s 400- ft:, length and 300 )1t. 11.01h. thg

'bottom (base) dimensions are length 390 ft. and width 210,ft. The depth of

the lagoon. is' 5 ft. Calculatpthe volume of th6 lagoon.

A., 130

I
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Solution

Y = (Pa x H

= 1/2 (1260p + limo x 5
1 ' '4

= 582750 cu. 'ft:

IT IS IMPORTANT TO NOTE THAT THE ADDITION OF Al + A2 HAS*TO BE.OMPLETED

BEFORE MULTIPLYING BY THE HEGHT AND,THEN DIVIDED BY 2. g..

,

r-

Exercise

-Find the volume of a lagoon

.Surface Surface
Length (L1) Width (W1)

1. 600 ft. 300 ft..

2. IN ft. 400 ft.

3. 18 ft. 12 ft.

4. 40 ft. 35 ft.

v."-.

1.

14

with the dimenslons of:

-Base Basez,

Length (L2) Width (W;)

580 ft. 290\ft.

475 ft. 385 ft.

17 ft. 10 ft.

38 ft. 32 ft.

6 ft.

4 ft.

5 ft.

3 ft.

1

0

F

6*.

6
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. 4
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Module No:

Approx, Tir:

1 hr.,

Module Title:

Basic Mathematics

Submodule Title:

Volumes

Topto:

Py -amid

-71

1
s.,

Obj e ct i Vgi ;. The learner will demonstrate the ability to :ditermine vplumeof aramids vOth: I
\...

-...: . , s

s .

t
k /'.1. Triangular base

2. Rectangular base

3. Circular base (cone)

Instructional

Handout

AY (Overhead-transparancy)

InstructioWal Approach:.

Discusiion
Demonstration
Exercise,

References:

Workbook, Basic Mathemati4 .and Wastewater, Processing CalculaljonS, N.. Y. Dept.of Env. Consetvation
.

,

"College Arithmetic, Znd EditionTW. I. Layton, Wiley & SOns.
fStudy Aid Workbook, Mathematics for Waste/ate,' Treatment. Plant Operators,.California Water Pollution Control Association.

Class Assignments:

ivenen 12 exercise problems to be solved
. .

.

4 - Triangdidr base, 4 - Rectanguler base, 4 - Circular base (cone)d'

. ,
,

132 '4
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Modu Ho:. Topic:

Pyramid 4"

Instructor Notes:

. Handout
-

a. Emphasis that linear
measurements have to be.
in the same unit values
i.e. feet or inches, or
yds. or meters etc.

'b. Emphasis that e unit
values-for vol e is in
cu1bic ft'. or cubic yds.

cubic meters etc.

. Handout

a. Emphasis that line
measurements haveAo be
in the same unit values
i.e. feet or inches, or
yds. or meters etc.

b. Emphasis that the unit
,

values for volume is in
cubic ft. or cubic yds.
cubic meters etc.,

. .Handout

a. Emphasis that linear
measurements have to be
in the same it values
i.e. feet or i hes; or
yds. or meters e

Q

Page 131 of 168.

Instructor9utl ine:

. Dftcuss/demonstrate how one ;calculates
the volume'Of a pyramid with a trianoular;-;44.'.
base using the formula

.

V = 1/6 x b x.h.k H

V = Volume

b = Base of triangTe-,

h = Height of tangle .

H = Height of p4-amid

4
2.. Oiscuss/demonstrate how one calculates,

the volume of a pyramid with-a rectangular
baSe- use the forpla

1

V = 1/3
Ar
L x 1 x*

V. = Volume

L = Length of rectangle

W =. Width Of rectangle

H = Height of
.

pyramid

Discu5S/demonstrate how one calculates ;

the volume of a pyramid with a circular
base usi6g the formula

V f a
ow

114

V =1/12 rD2 x H

= Volume

3.14

R = Radius of Circle

0 = Oiketer Of, circle
. , ,

B.' Emphasis that the u it
values 'for volume 'in

cubic ft. or cubic --'yds.

cubic meters etc.

133:.

4
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nodule Topic:/

PSframi,d1

Instructor.Noters:!5

V 4

-...)

Insttuctor Outline:

. Give 12 prOblems

4 - Triangular'base

4 - Rectangular base

Circular base

4

.

0,,

,/
'`.
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'Page 133 Of 158
4

Pyramids

Pyramids come .in the basic base shapes:

.1. '1The Triangular -8as.e

A

The Square or rectangular Base

. The Cir'cular Basd (cone)

Formula

. The formula.to calcylate the voluthe of a pyramid is:

ti

V_= 1/3 X Height x Area of the base
*A'

`The forMula for a triangular based pyramid is:
r

V= 1/3 x H x 1/2'x b x h or V.= 1/6x6xhxH
b = Length of side of triangle

h -.Height of trianTI,

H = Height of pyramid

Example I

A sludge hopper has the shape of a triangular based pyramid with the dirp.ensions

b = 30 ft. h 20 ft. Height = 2 ft.

0"."6."-, IC I:,

s

. Solution I

V=,1/6 xb4hxti.'

= 1/6x 30 x-20''x 2

= 200. cu. ft. 1.35
s *



.`

.f

Formula

The ?ormula for a rectangular based pyramidis:

V= 1/3:X-H xIxW

L = Length of rOctangle

W Width of reciatigli

H = Height of pyramid '
Example II

a

Page .134 o 1.54:4,
Cl

p

Find.the-iolurne of a sludge hopper that has, the shape of a rectah.A lar based

r.

(4.

pyramid with the dimensions of:

L = 60 ft. 'W = 50 ft. Height-13 St..

Solution II

V = 1 /3x L x \x .H

=, 1/3 x 60 x.,59\ x 3-

= 3000; cu. ft:

Formrl a< \
The formula roe a circular based pyramid tcpne) is .

V =. 1/3 ?cli x Ra x H

71= 3.14

R =-Radius.of circle

H.= Height ,

Example III .

ff.

ft

.

Find .the volume of a cone that has the dilmensions of:

R =50 ft. H = 5 it.

V= 1/ 3 xlrx R2

= 113 x 3.14 x (5;0)2 x 5

=113083.33 cue.

3.6

I

a
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Exercise,

.

Find the volume of a settling basin that has a 'figUre' of a triangular based .

pyramid with the dimehsions of:: .,
,.

.

1. b = 5 ft. -h = 3 ft. H = 4 ft. 1. .An.

-2. b = 30 ft. h = 20 ft. H = 7 ft. 2. Ans.

3. b = 10 'ft. h = 12 ft. H = 11 ft. 3. Ans.
,-

4. b = '35 ft, " h = 30 ft. H = 15 ft. 4. Ans.

'Find tke'.volume of a settling basin that has a figure ofca rectangJar.based

, .

O

pyramid with the dimensions 'of:

= 10 ft. 4 ft. H = 15 ft. 1: Ans:

2. L = 1 ft. W =j6 in. H = 28 in. 2. Ans.

3. L = 60' ft. W = 20 ft. H-= 2 ft. 3. .Ans.

4.' L,=r 40 ft. W = .35 ft. H = ft. 4. Ms. 9

Find the volumeof a-cone with the dimensions of:

1. R = 15 ft.

2. R = 7 ft:

3. D = 30 ft.

4. D =36 ft.

S

= 12 ft. 1. Ans.
.!

H = _36 in: 2. Ms,.
1,1*

= '12 ft. 3. 'Ans.-
H = ft.. 4. Ans.'

r
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Module No:

Approx. Time;

1/2 hr.

I

".......
Module Title:

Basic Mathematics

.01

Submodule Title:

Volumes

Topic:

Sphere

11110.10111.0

Objectives:

Ike learner'will demonstrate the ability to determine the volume of a sphere.

1

=i ,

. 4*

Instructional Aids:

C

Handout

AV (overhead transAvancy)

Instructional Approach:

- Discussion
,Demonstration
Exercise

5

References:
....m.iel.1411M0..2,4014110.

WOrkbook, Basic Mathematics and Wastewater, Procesting Calculations,' N. Y. Dept,
--of Env: Conservation. ,

X
study Aid Workbook, Mathethatics for'Wastewater Treatment Plant Operators,
California Water Pollution Control Association.

Class Assignments:

Given Cexercise.examples'

,138

I
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Module too:

Instructor Notes:

Topic:

Sphere

o

0

:Page 137 of ..158_

1. Handout

a. Emphasis that

3R - R Rs x R

and Not 3,x'R

k

b. 7Emphasis that,the Unit
val uet far vol ume

. cubic ft. or cubic yds.

. cubic meters, etc.

r

a

. , Discbss/demonstrate ho.l one calcUlates the
volume of a' cylinder Using the formula: -

V = 413))17.3( R3

V.= Volurri of sphere
4

'R = Radi s of sphere

Give 4 ewcise problems

" ht

.t .139,
a

.. i N

twat
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r.

Spheres

A sphere it a 'solid 'figure included by a surface where every 'oint of which
is equl- distance fro,m a point within (the center)..

Page 138 of 158

a

O

Formula

The formula to calculate the volume of .a sphere is

.

ti

V = 4 irix
.

ti

.Example

A sphere has a,y-adius of 30 ft.

Solution

The formula of the s phe is:.

V = 4 xitx R3

x 3.14 x (-3b)3

,= 4.x 3.14x30x30x30

= 113040 cu. ft.

V Volume

Ti =0 3.14
f,

R = Radius of sphere

I

Calculate the.volume of the sphere.

4

r

4

140
" f 4

77/
f,,,
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,calculate the volume of the sphere when

R = Radius

D = Diameter

I.- Ans.-

2. 'Ans.

3.) Ans..

4. Ans.

,we,

. a-,--
ck

4

A

141
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Module No: '..

Approx; Vome:

1 hr.

Module' Title:

Basic Mathematics

Submodule Title:

Volumes

Topic:

Combination of 2 geometric figures

Objectives: '

The learner will demonstrate the ability to determine the volume of geometric
figures composed of,2 basic solid figures.

Instructiohal Aids:,

Handout

v

AV (overhead transparancy)

Instructional Approach:

iscussioh
monstrat}on
xercise

I ..i.""""'
References: .

Qrkbobk, Basic Mathematics and WastewaterProcessing Calculations, N. Y. Dept.

. ,

f Ern). Conservation
. -

4.,

ollege Arithmetic, 2nd EditionW.II. Layton, Wiley &-Sons.

tudy Aid. Workbook, Mathematics for Wastewater; Treatment Plant--Openators,
alifornia yater.Pollution Control Association .

Cla5s"Assidriments:

iyen'3 exercise problems tobe solved.

142
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nodule Ito:

Instructor Notes:"

'Page 141 of 158-.:i mg ..ra , *soar..
,Topic:

Combination of:2 geometriefigures

Instructor Outline:

. Handout ')

7Yptpal units composed of
two figures are:

,

1. Cylinder and cone

2. Rectangular solid and
rectangular based pyrami

3. Cylinder and sphere.

4. Rectangular solid aud-
prism.

Rectangular solid and
trapizoid,

tr

143

Discuss/demonstrate how one caleulatesthe
volume of a unit that is cOmnosed of two .

. figures.

2. Give 3'exercise problems.

.

O

\

7

5

9

/7

44,

9
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Combination of 2 geometric figures.

Most units used in treatment plants are tomposetfof *p _combination of, two
figures. r

,,
One Must first determine what -basic figures compose the unit.

Example -

A clarifier (iee.s,ketc4) has the dimerisions of: Radius 50 ft., the total
weight is 15 fte and tie height of the vertical wall is 12 ft. Calculate
the volume of the clarifier. Ans. in cubic ft.

Solutton-.

The volume of the clarifier is composed of two volumes

1.- Voltime of the cylinder

2. Volute of the cone!,

Formula

31?tal volume ='1.," cyl. x V cone

V. cyl.,
.

= 3.14 x (50)4 x 12

= 94200 cu. ft.

Cone = -1/31rx R2 x H_

= 1/3 x 3.24 x (50)2 x-(15 - 12)

'1/3 x7-3:14 x (50)2 x

= 7850 cu. ft.

.Total vol tine = V cyl. + V Cone

I

=.94200 + 7850.

= 102050 cu. ft.
4 , .

144



Exercise

-1 ''Find

4

0

Page 143 of 158

0

volume.of.the figure.with the dimensions (see sketch)

Solution

T Vol = V Rect.. + V of prism

1.xW+HR+ 1/3 xLxWxHp

10 ft.-..,

10 ft.

It

= 10 x 10 x 9 + 1/3 x 40 x 10x.3

:= 900 + 100

= 1000-cu. ;ft.

91111i1^

2. Find the volune of a'figOre.with the dimension (see sketch)

Solution

T = y cyl +

R2=IrR2 x H cyl + 1/34:R' x H cone

3.14 .x (20)2 x 12.16 +.1/3 x 3.14 x (20)2 x 2404

= 1'5,72.96 + .1189
41.

01

= 16451.97 cu: ft.

145
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. 'Calculate the volume c5fa sJettling basin with the 'dimensions of (see sketch

Solut,i-on

TV = V Rect. + V. of prism

.--LxWxii+/6"bxhxL

='65 )0.12 x 13 + 1%4 x j12 x 2 4 65

10140 + 780

10920 cu. ft.

0 or

e

146
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Module No: Module Title:

Basic Mathematics

SubmOdule Title:

Volumes r" AR-Approx. Time:

1 hour
EVALUATION

s.

Objectives:

-The learner will demonstrate the ability to
8 out of 10 problems related to one or more
rectangular solids or cylinders or pyramids
solids.

determine correctly the answers to
solid geometric figures related to
or sphere and prism and trapizoidal

ti

.

I. A rectangular settling tank is 100 ft. long,
. . is the volume of the tank?

Z0,000 cu. ft.

k. 27,000 cu: ft.

c. 30,000 cu. ft.,

2700 cu. ft.

A' cylindet. anct 6i th a diameter of 10 ft.
water. How many cu. ft. of water does it

a. 376.8 cu.

.'b. 942.0 cu ft.

4; 3768.0 cu. ft.

d,- 94.20 cu. ft.

An 8" water main 5200 feet
many gal Tons, of water will

a. 7816540.1 gallons'

b. 54281.53 gallons

c. 19$4135. gallons

d. 13570.38 gallons,

v

30 ft. wide and 9 ft. deep. What

AO

is filled to .a depth of 12
contain.

long is attached to the existing'water main.
be -needed to .. fi 11 the main.

147

How
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. A sphere has a radius of 20 ft. How many gallons of water does. the
sphere hold.

a. 250530.13 gallon's

b. 237220.70 gallons

c. 18840.00 gallons

d. 33493.33 gallons

. A circular settling tank has a diameter of 110 ft. The depth of water
is 12 ft. Calculate the volume of:water in gallons the tank holds.

a. 113982.00 'galloris

-b. 734760.03 gallons

c. 852585.36 gallons

d. 3410341.4 gallons

. A lagoon has' the surface dimensions.of length 850 ft. at width 400 ft.
The bottom dimensions are 840 ft. long and 390'ft. wide: The depth of
water is 5 ft. How many gallons...of wastewater does the lagdon hold.

VP>

,

a:,4550500.0-gllons

b.' 26557740.0 gallons

c. .1r,484,420 gallons

d: 12,716,000.0 gallons

Find the volume of a cone with c radius of 12-ft. and a height of 4 ft.

a. 602.88 cu. ft.

b. 1808.64 cu. ft.

c. 3383:46-C. ft.

d. 452.16 Cu.. ft.
11,

c

r

r148
tN
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A'circular'lift station has a-diameter of 8.5 ft. and the water level
reaches a depth of 16 ft: before the pump starts. If the depth of the-
water left in lift s_tation,after pumping is 1 ft. how many gallons w44
pumped:

a. 907.46 gallons

b. 6787.80 gallons

c. 25454.25 gallons

d. 6363.56 gallons

. A water-tower-has the dimensions ,see sketch). jibw many gallons of water
-does it hold.

a. 39145.33galloni

.-h.. 133889.6 gallons

c. 109606.93 gallons

d. 102756,5 gallons

10. A c rcular settling basin has the dimensions and bottgm shape shown in t
sk Find the volume of water in the settling basin.

a. 10717.87 gallons

b. 58918.0 ,gallons

,.c. 50888.93 gallons

.d. 14679.5 gallons

.149

7R= 10

y

20 ft.

5 ft
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Module Ho:

Page :148 of .158

Topic:

Evaluatfon

Instructor Notes:

11,
Instructor Outline:

1. Handout

Answers

1. b

2. b

3. d

4. a

do'

5. c

6. c

7. a

8, d

g. c

10. c'

s,

1. Give 10 qvaluation.problems.

0

4

fl

4

wl
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Module no:.

-Approx. Tiff*:

hour

Module Title:

BasicAthematicv

module Title:,

Detention Time

Topit.

Detention Time

Objectives:

-The- learner will 1 demonstrate the ability to determine the detention time inwater and wastewater *units

I.

tnstructi aria I Aids:

Handout

AV (overhead transparancy)-

Instructional Approach:

Discussion t,
Demonstration
Exercise

. I.
,

References:

Mathematics
- .1

Vorkbook, Basic Mathematiks and Wastewater, Processing -Calculations ,14. Y/Dept. .9f Eny. Corservatton, 1,
4 \ . ' . ,..- e 7 .

. stb e
-Study Aid 'workbook, Mathematics for 'f,lastewat-tr? Treetrrt Pla-f Operate! st
Cal i fol;ni a .1.e...t.,:r -1Pol 1 ution Control' Associ atl on, .

. a 1

,., i \4," / .
A

............17;..........v.
Class signments-:,

.. Read handout
2. GOen 1Q, exercise problem; to-be solvedP

. ,
i

.,'.;
r

X51.
or



do*

Module Ho: Topic:.

Detention Time

. Handout

2. Important that. the vol ume
of tank and flow rate be

i iri the same unit value.

-Ex. - ,. .

4

a. V = 'Gallons
Aut-

Q = Gallons perunit
time

Ex. GPS
GPM
GPH
GPD

= Cubi c feet

Q = Cubic feet' per unit
time

Ex. COS
CPM
CPH
CPD.

c.' Indicate that normal
procedure for reporting'
detentjon5tithe

. Lagoons are in days.
Digester's are in days.

. -Grit chambers and small
.sRecialty, sedimentation
units are in seconds or
minutes.'

3. Clarifiers are in hours.

J.

. of

e .
t

Page 150 of 158

Instructor Outline:

152

DfsctisSidemonstrate detention time.

Theformula to use is

DT= V
Q

V-= Volume of `tank

Q-= Flow rate

DT =Detelition time

2. Give 10 exercise'problems

1

I

. -5

1-
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Detention . Time

Detention time can'be defined as

a. The amount of TIME it takes to
-
fill'an empty tank, or,

b.. How long. a 'unit volUme of water is held in a tank

Formula .

The forffula to use liketerniiining the detenti6 time (D 11):is

DT = V

S

There are two things to keep

I. The volume Qf the tank (
unit values

Example

V = Gallons

and Q in GPS
GPM
GPH or
GPD

or V. in Cubic feet

and Q in CFS

CI M

CFH
CFD

0 O

DT = Detention Time.

V = Volume of tank-

Q = Flow rate

lin mind when calculating for'detention time.

) and the flow rate.(Q).have to have th6 same

. The value timeldependi

a. Lagoon detention .ti
Q should be in eith

b: Digester detention
Q should be in eith

c. Grit ihamber and sm
are usual ly. reporte

n the type of process.

are usual .y- reportec: in
r GPD or CFD.

I'mes are. usually reported.
GPD'or CFD.

il specialty sedimentation
in seconds or minutes.

1
'1".

4 '

dAtfL , there fc re

in days, -therefore

units, detention ti res

3
7.4,

.r



IJ
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. Therefore Qis either GPS/GPM or CFS/CFM

O

Page 152 0

d., Clarifiers detention times are usually reported in hours, t erefore
hoQ suld be in GPH or cni. . .

t.
.

., --- , . ,.
v

) - ,.

REMEMBER

DT =

a

DT = Detention Time

,V = Volume of tank

Q": Flow rate

Example 4 s

*,
. .

What is' the detention time in a sedimentation unit that has the. volume of
20,000 gallons and the flow rate is 10,000 gallons per hour?

ti

'Solution

V

-CT

20,000
10-,-000

2 hrs.

.- ' , .
,

Example
.,

,
..1" "-/e, circular clarifiet4 has a diameter-of 50-ft. a CI a depth of 16 ft. -Thq

flow flowing into the tank at a Tate of 33
}

,

.
4.'..4,)-

Solution

Q

le" .

, (
.78 x D2 x H x.7.48 ana,

. .

= GPS x.60 'Sc 60 = GPH sb
a

= .785 x'H x 7:48
GPS x Co x 60. '1,1

;

= .785 x 50. x 50 x" 16 x 7.48
-7-13 x 69 x 6,o?

= 1.98 hrs.

; 154
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'Exercise.
..

S

Page 153 of 158

J.. A lagoon has the surface dimensions Of 400 ft: long and 300 ft. wide.
The bottom base dimension has a length_of 390 ft. and width of 290. ft.
The de-pth,is 5 ft. Cal.gulate 'the average detentfon, time if the aver4ie
flow per day is 96,800 gallons 'per ,day. . -

4

A clarifier has a volume of 61:3,500 gallons. The fltow rate per day
02,000 gallons-. What is the detention time inhours.

R 4

3. A primary settling tank ,has.the dimensions
and 8--ft., deep: The flow rat4, is. 40 GPM.
in hours,

4

of 30 ft. Tong, 10 ft. wide
What is the .detenti.on time

1
. ..

1 .

kAi grit chamber has the dimensions of length 16 ft. , width 2 ft. 'and
epth of

,
m

i

eter "3 ft. The f1 rate through the chamber is 90 S.'

,77. What ls the detention time intithe grit chamber. 1

. , .

)
) . le-

3

.1

. .
A square settling tank 35 ft',ix 35 ft: x 7.5 ft.
What is the detention'time' in

13.

. A priraar4 1
settling tank 55 f et

.".

in diaineter 8 feet deep receives i a flow o
375 GPM.: 'Calculate the dete tion time inifis.

:...

; -

) ,s
receives a flow'of 475 Gr

A

:r

`"J
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7. A di ster (see sketch for oiesign and dimension) receives a 2300 gallons
of w sludge *daily. What is the detention time tn the digeSter assuming
you remo he same amount of digested sludge. (Ans. in days)..

C

,2.84

8. A settling basin has with dimension (see sketch)
floa of 148 GPS. What is the detention time in

3

9. An Imhoff tank ,digestion chamber has a volume of 16,000 ft.
31

The:Otarte
receives 2,750 gallons Df sludge per dAy what' le detention tine in days.

receives a continuous
hburs.

40

6.

.,-
,

:
1 ,

10. It,..takes 4 hours to fill a tank with the dimensions of 45 ft. in
diameter and '15 feet in height. At what rate (OPM) is the ump.,,
operating.

, .

= a i

1.56
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Mr:INle 4c: Module Title:

Basic Mathematics

Approx. Time:

1 hour

Submodule Title:

Detention Time

EVACUATION

Page 155 of 15,8

The learner will demonstrate the ability to determine correctly the answers to
8-out of 10 problems related to detention time in water and "wastewater units.

1. Aplant:4as a rectangular grit chamber. Y The- dimentions of the tank are 20 ft.
leng.th,

5

ftt. width and 3 ft. depth. The flow'57.2 MGD-. Calculate the detention
time ifi s'econds.

a. - 32.08sec.

41.67 sec.,4

c. 3.39 sec.

4. 0. 8.54 sec. ff4

2. W!.;at is the detention time .in a clarifierlf the flow rate is 3.8 MGD and the
raclius .of the tank is 30 ft. and the height is 15 ft.

a. .4 hrs.

b. 1.98 hrs..

c. 0:5 hrs.

xt

.. U. 2 hrs. - 1.,:i
3. A'11.goon with'an ave rage length of 475 feet and average width of 350 feet has,

a depth of 4- feet: What is:the average detention tithe if the average daily
florrat-tels 55,,690 aallons2 )4 i

, 1
-.

-
. .

, ..
. . a. 89.32 days' -1 ,

4.

) . .,

b. -11.94 days , .... .

C. ,LI'65 1..:y( ,,

d. 62.45' days

6.

c
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Page 156 of 158

r , ,

A tank 65 ft. in .diameter, 8.5 ft. deep receives a flow of 3O0 GPM.
What is the detention time.

a. 2.0 hrs,

b. 11.7,hrs.

c. 6 hrs.

allows... v.. :

0

d. 4.26 hrs. *
1

.

,

14110

' .

In 'a water treatment plant a..settNg tank 70 ft.,in diameter, 8.5 feet
...deep 'receives .a flow of 2,320, GPM. Calculate the time.

.

a. 42.6 min.

b. 14.1 min. -,

c: 77.4 min.
.

d. 105. 4 mtn.

In
4 .

'aconventional activated sludge plant the aeration basin hi s the.
dimnsions of 60 ft. long, 20 ft. wid , 15 ft. deep. The fly to the
basin is gm GPM. What is the detention time in the aeration] basin.

'a. P.16 hrs.

b. 6.3 hrs.

1O6 hrs..

8 .hts. 4

,

In. Profplemil5 if you increase the flud by 25T wRat is the new deteot'oo
,

tiwa;

a'. _1 tr.

b: 6.4 hrs.

c 2.3 hrs'.

d. Jhrs. ..

-158
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B., Calculate the''detention- time of a-settling 5asin that receives a flow
of 1.05,M. 5ee sketch for dimensions of tank).

a. 2.6 hrs.

b. 3.2',hrsv..

c. 2.8 hrs.,

'd. 1.8 hrs.
-I -

0

. .lagoon operating in series. Sell one has the dimensions df su
length 500 ft., surface width 400 ft.., bottom length 475, bottom width

...Cell two has a surface length of 600 ft. and surface width of 300 feet
1.ottom length of 580, and bottom width of 290. Both lagoons operate a
deothof 5 ft. 'What is the>aver:age detention time if' the average c Ail
flow-is 303;800 gallons. ,

.
al..' 12.00 days

b. 45.00 days

c. 90.00"days

d. 60.00 days

A rchlorine OntIct..chambe has the dimensions of -5 ft. x 5 ft. x ft..
4,-

11 the flow through the 'chamber :is 224-MGD what' is the- detention
,

a.

b. 44.ksec.

c. 28.),3 sec. . .

1 ..

d. 18.9 sec. .
g.,

: i

159
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,

1nstructpr Notes:

4......... floa.1.
1. .Handout*

P1ge 158. of 158

Topic:

FVALIATTION. c/
Instructor Outliner: .

. Give 10 evaluation prbblemsto be solve
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